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ABSTRACT - : R

L ERTTE ﬁ

®

- This research »replicated and eftended a study conducted by, I’.ipson’

s

’ (1982). It investigated grade three students® couprehension of"

expository text in terms of their ability to recognize two types of

intornation presented: explieitly in text and to- infer ‘four types of_w -

p—

information based on premises presented mplieitly in tei‘t The a

s*udents were classified by their teacher as reading above, at or

= ——— T ——— TR p——

below grade -level. " They read aloud f'our short- passages. After‘: '

reading each passage, ‘the students were administered four- measures:

'free recall, a reeognition task presented in two conditions, text:

}ith text present. | N ' R o ‘ | _

‘3(reading level) x 2(explicit vs. implicit information) x 2(text’

E

absent vs. text present) x h(passage) multivariate analysis of"

o~

varianc'e.' Reading level was the sole between subjects factor.

¥

.absent and text present; and finally a premise identification task . _,_:j

Passage, type of information, and text ‘absence or p're'se'nce/qerre trie

within-subjects factors., This analysis confirned Lipson's findings '

tbat explicit int‘ornatfon was nore readily recognized than implicit

4

1“1’9'?",‘9.39: ] lt also revealed that perfornance improved only

=

‘marginally when the text was available during question ansuering.;h




This fi;‘:ding suggests tl;retjmenory‘def‘iciencies cannot f:e’ held =~

;ccountable for poorer perfoma'nee in inferential reasoﬁing taeka. To

-

determine whether type of int‘er-ence affected" perf‘ornence a 3(reeding o

‘ level) x R(inference type) x h(passage) x 2(text absent ve. text

_ present) multivariate analys:Le of variance was conducted. - No nain

~

eff‘ects were found for either passages or p{geeentation condition.
' however,» reliable differencee were t‘ound;,amongst level‘s‘ of inf“erences.

"n:e data supported Lipeon's f‘indinge that children recognized lower

— ——

level !ttribute and goal infereneee more readily than higher 1eve1 -

"event and causal 1nferencee. Another queetion 1nveetigated was
" . whether etudents' ability to 1dentify premise information 1nr1uenced
their recognition of int‘erenees. A- 3(reading level) x 6(questie—n’

‘type) x 21(paseage) mxltivariate analysis of wiance revealed that o

AN

Y

S
b

o goal infer-encee than for event and causal 1nt‘erences. "'mis study

demonstrates that 70“38‘ Peadﬂl‘$’ abilitieav to draw inferences are

A

heterogeneous. Future research should seek to explain these findinge.»
Teaegers should-be aware that some types of' int‘erences are easier f‘on .

etudents to make than are'othe;}s, and that these differences bear on

,'designing reading inetrjuetion end assessing feaderg' ‘level of

achievement.

iv
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CHAPTERYBONE

R ading comprehenSion is commonly def‘ined as the process whereby :

meani is Mfrom\written text.‘ According to this view, e

I reading is ccnsidered by
" Such a view, ‘howevef, has been criticized because it fails to

aeknowledge the ¢ ,ex pro:cesses that are assoc’iated with acquiring

,jo,heireceptiujndi,p,a,saLe7 in nature.

N Mmgmw view is that espoused by Wittrock (1984).
\\ : Atﬁ}ile it does not deem the other incorrect, it does identify its'_
| \ ' narrowness. Hittrock .argues that reading comprehension is not a
\\‘ , passive task, but rathey‘the creative -process o‘f"x_e_nmmg meaning ,
A , | |

for discourse compo)/by other people.

‘n:e appropriateness of conceptualizing reading eonprehension as.

-

th‘e rprocess of generating meaning is ,apparent when one eonsiders that -

understand what appears in print \Luthors expect readers to "fill in"
and 'connect" information in certain predictable ways (Lipeon, 1982)

Eeaders, if they “are to understand connec’ted disccgrse, must construct
their own relationships petween"varions parts.of text. Indeed» ifr
authors were to f‘ill in every plece of missing information, reading

_would he rendered a . rather. laborious endeavour. . iobserve, ,for emple

text seldom, it ever, contains all the information required -to

. the tedium of the following passage.

Y

' ~ James Bond lifted his left leg up and moved it forward
quickly, putting his left foot in front of his right,

touching the heel of his shoe to the ground and then




,’ - -

the toe ... Grasping the ignition key firmly between - ~ , =~
his right thumb and forefinger, he moved his hand ' :
toward the ignition, inserting tlie Jrey. He twisted the - . .-

key to the start position, while pressing slightly on -

the accelerator with the-toe of his right shoe. a
(Anderson, 1981, cited in Broatch, 1981, p. &)

The more parsimonious version - 'Jaes Bond dashed out of the caaino,

jtmped into his Maseratis” Md avay“ -- though - ﬂineonplete"' ia'* b
- far more likely to retain the iq\terest of the r-eader and - by. omitting - oo

minute detail better allow the reader to construct the author's

intended message.
Text can be viewed as a set of directions to-the readers’ thought
processes. PFrom the cues provided, the reader must then construct

mental representatioz‘consistent with the author's guidelines

(Hittrock 1984). According t'g Johnson-Laird (1983). Hithout ‘the

&b%&ﬁ%teﬂmﬁa%e—tﬁernaﬁewt—e*pﬁeﬁ%y—%edj—u&c%mor—
spoken discourse would be: beyond anyone's competence. wWhere skills in
this"area are impaired, so too is eonprehenéion (Lehﬁeft, 1981).

Inferencing is the label attached to the‘ proeeas of generatiné - K

A S

unstated information %d relationships. It is defined by Frederiksen
(1979) as those "pﬁéﬁsse,s that }operaie on given propositions to
produce pew ones™ (p. 172).

From both a tbeoreticai and enpix‘ical perspective, 1nferencing is

s

rconsider-ed a critieal component of the conprebension proceas.

Understandably, it has received considerable attention,frou reading

researchers. A common deficiency of much of this research 1s that in




o text-apeciffE or text-external.

3.

designing studies investigators often fail to adequately

operationalize the complexity of the inferential process. . Typically,
inferéhcee are dichotoﬁdusly categorized their-claasification being

detarmined by whether the source of premise information ‘is.

It seems ddﬁbtfﬁI‘tbat‘a‘tuiii*"*uf—ff—

appreciation of the complexity of inferential reasoning ‘will be

acquired from such studies. To limit classification of inferences to

~tw6 such categories requires the assumptjon of homogemeity amonmgst—all—

Y - -
entries under each heading. As will be shown in Chapter Two, such an
. . 7 ° . »‘ -
assumption is not justified.’
In order to inprove upon the sbortcomings of such research, it
\~_~/‘

uould-aeem appropriate rst to 1dentiry the different types of

inferences requiredrof'readers gnd second, to test for varying degrees

of difficulty each nayéffesent.' Ope'study,that-addresaed these issues

was Lipson's (1982). Her work is replicated‘anddextende§ hefe. o
Lipsoniinvéstigated-chii&ren‘s qonpfehenaion of,explicitly statedvand

}nplied information. Gréde three students bead'short expository
passages responded to a set of paired recognition itenms
constrﬁzgi::‘fron‘infornation eontaiged in the passages. Thg

ognitioh iteas were exenplars of four types of inferences:

attribute, goal, event and causal The Tesults suggested fﬁat certain

— —

-

' 9zognize than others.

1nrerenc¢s, namely event and cauS3I"‘éFé‘!Urﬁ‘dirriﬁuit‘rur‘uhiiﬂren

o~

Lipson's work is nctewurtﬁy on*tvu*ather acmmnﬂnr**?irst, -




N . - -

study examined 1nferencingﬁ behaviour 1p children rather than adults.
As she points out, "much of the research on discourse processing lacks

applicability for educational. settings because almost all of it has

S

used adult subjects. There is a need to ;xauine. the discourse

-

e ,mf‘,ppoee‘sseaﬁemployed,fbyfchildrenﬁnho;an&,norﬁyerﬁ fluent readers"
(Lipson, 1982, é. 255), Secondly, expository text was used rather

than narrative. Of those studies that do investigate children's

There were two purposes _n repligating Lipsén‘s work. Pirst, it
was-of 1ntex‘es§ to ascertain if similar findingé would be obtained
rregard_ing the relative ditfictilty of different types of 1nferences.'
Secdndly, by extending herr methodology, questionsr left unanswered by

the original study could .be addressed. These questions will be

" discussed in Cizapter Two.




examines the pérceptual processes involved in reading, the other t’he'

CHAPTER TWO

Reading has been defined in many ways. At one extreme there is

Thorndike's (1917} interpretation of reading as reasoning, at the

printed code. These dé‘fiﬁitib"nél"differéncés are reflected in reading

v‘reaearch wt;ere cﬁrr’ently two types of research are puggued,@ ‘One

processeiof copprehension (Marshall, 1981). 'ﬁze latter is currently
one dt’ —the' most aotive areas of research in psychology (Freedle, 1 977 y
1979; Meyer & Rice, 1979) and the topic ‘that is add;éssed here.

For those who investigate comprehension there appears to be

general agreement that reading can be defined as "a complex of mental '
b : v o .

processes that a reader uses when interacting meaningfully with

printed discourse”™ (Marshall, 1981, p. 40). The processes to be

discusseé here‘are thbse Vinvélr‘ve'd in comprratrxerndixiéiimplicitr
information. |

Before pgoceeding, the ditrerence; between in.plicit and explicit
comprehension should be defined. Paris and Upton"(1976‘) ‘argue -t'hat
the';wo are differe,'ntiated by the degree of éffort or fhe level of

processing required for comprehension to occur. Explicit

comprehension, ai:o referred to as literal or verbatim comprehension,

D

involves extracting meaning from 1nf6mtionexplicitly stated in the

text (Oakhill, 1983). ~Implicit éonprehension, on the other hand,




. . - - [

re’quires construéting unStated relationships- based on information

explicitly pr'eaent in the’text (Paris & Upton, 1976). ‘

The process of generating unstated propositions is called

inferencing, ‘and _1t is considered to be a vital and necessary

component in comprehending written discourse (Flood, 1981; Paris,

1975, Beder, 1980). .-Inferences are "propositions not explioit:ly e

3

revealed in the text which reader‘s conjure from their schenat.a or

ferret from ideas stated in the text in order to fully undérstand

and/or recall discourse" (Olson,-. 1985, 'p; 200). It ist because text

does not contain all that is necessary for it to be fully undetrstood .

that the “construction of inferences is so very important. Language,

explains Spiro (1980}, provides but a skeleton of meaning, and it 1s

through the generation of inferences that the reader adds substance to

the skeletal representations provided.

According to Johnson (1983), there are at least four ways in
\ ' . ) .

" which inferences facilitate comprehension. One, thefr 're}duc’e 'iexi"cal

ambiguity. Two, they resolve pronominal and nominal reference.

’ Thx?eéi, they contribute to the cohesiveness of text by joining 'tog'étherl

propositions and sentences. Four, they fill in missing "chunks® of
“4 :

information by providing a 1arger~frameworic fr-om which’ to interpret

the material presented. For these things to occur, readel‘s are

required to draw on both prior knwledge and textual content (Oleon,

1985)

Textual content and .prior knowledge represent the two end-points




T.

of a continuum characterizing the inf"or"matiqn?avlr souroe of inferences

(Bartlett, 1932; Olson, 1985; Pearson & Johnson, 1978). It has been

.

suggested that inferencing 1s‘ln‘1ti4ﬂjairly text-based in that the : —

inferences drawn are mainly those triggered by discourse features, -
. . S ’ - .
anaphoricr“ret‘erence' for example. With the acquisition of greater -

7'7?ﬁSB’ﬁWEﬁE*’EEEéé?Sfsré"cf.'éiéihnorre,7'though not entirely, schema-based -
(John;on, 1983). That is,}io say, pric;r knowledge‘ structur ~are
activated by the material being read. This facilitates compre‘ension

- N ‘ N N k\ v
by providing a context with which to mterprat’momtngtzﬁ‘ﬁ;fa’ffdm'w EE—

Infereucves.of'gqtl’l sort; lie at the very heart ‘of c<m\'nprehens:l.or; since
it is generally believed that thé more inferences a reader makes the
nbre he’conjprghends (Johns_ton, 1983). . The reaso‘n for this is that
. intere’ntial processing stores in memory an inteérated, semantica;ly

rich-’repr‘esentation of the text (Paris & Lindauer, 1976). . \

* Inferencing x}ot only énhancés éompréhenﬁi’on, it also has been - —
/f‘ouncl to facilitate later recall (Oakhill, ],981!). Paris and Upton o
(1976) explain this finding by suggesting that when "3 person
constructs implied relationships a‘nd\;j 1ntegr~a£es ‘t_hren with original
information, the derived memory representation _'nay permit a tenporany '
ordered,' logioéi, sequential unit that caﬁ be stored parsiuoni.;)usl&

-

and accessed readily"™ (p. 667).

Inferencing, therefore, plays "a"”éf"ﬁic'al'"ﬁlé""iii’fébmprebelrldins

" 'written discourse and because of mfmﬂwmrfrﬁ—

—~

reading researchers. The resulting literature is difficult to review,
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" however, because of ;hé inconsistent manner in which inferences are-

labelled across studies. Hithout attempting to be expaustive, a few
“examples will demonstrate the difficulties encountered;” Berore

beginning, however, it 1s 1mportant to note that the distinction

between inplicit and explicit 1n£gngngg§ about to be elaborated should.

not be confused with the nore general distinction between implicit and

¥

explieit information. The latter denotes the dirference»between

unstated and stated iyrornation in text. The former refers to two

' different kinds of inferences. -

To begin, consider Johnson~Laird's (1983) definition of inﬁlicit
1nfereneeé3 These, berexplains, a#e formed rapidly and without
effort. They "underlie the more unndang,procesa of 1ntuitive Judgment

and comprehension® (Johnson-Laird, 1983, p. 127), Oakhill (1984),

however, provides another interprétation._ She states that impliecit

inferences "make sense of ‘a situation in terms of relevant general

knowledge, i.e. all the'prenise information is not presented” (p. 31). -

Such explanationsiprovide inqyfficiant‘détail to deterniﬁe if the
investigators are referring fo the same thing. The confusion
increases when these definitions are juxtaposed with those descriping
eipliéit inferencesf Prom Johnson-~-Laird’'s po}nt of view, expli;if

inferences are those which result whén conscious effort is #pplied to

connect information in text with that ;available fro;wﬁfiér kno;ledger

The neceasity to drau on prior knowledge, however, is vbat Oakhill

deems an important feature of implicit inferences. Ste states that
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’

explicit inferences are derived directly from 'the information

presénted in text. She makes no mention of the.neéd to activate prior

khowledge in géuerating,explicit inferences. Both Johnson-Laird and

Oakhill agi'ee, however, that explicit inferences are the.‘product' of '

To confuse the issue fuither,‘ Paris and Upton (1976) introduce

the terms "lexical™ and "contextual™ inferences. The former refer Ato

T "”"-'"f!fﬁf"’fifft'*fwgfriffﬁﬁ’mii’? by singlre Textcal—fttems™—

(p. 6671)., the latter to geherating relations éitber within or between

sentences. Here, no uéntion is made of the presence or absence of all

premise 1nrom_tion,.or' the need to call upon’ prior knowledge.
Eurﬁher confusion over what inference ﬁaking is can be

i1lustrated from Prede}iksen's‘l(ig'm) work on s’tvext-based inferences

which he posits occur "primarily in response to .discourse features"

~(p. 165). He compares ,teit-based inferences to schema-based

inferences, the latter being those which are generated when a reader
activates prior knowledge structures. Text-based inferences are

similar to Johnson-Laird's implicit inferences in that they are formed

i

Vrapidly and without effort. They differ from Oakhillf's impliecit-

inferences since shé proposes that implicit inferences are generated

from prior fn&feﬁ'gé. ‘Prederiksen would argue that all information.

Some of the confusion over distinctions among types of inferences

ean._be attributed to the difficulty of precisely identifying the -
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source of premise infoi-ma‘tien. This appears to be one‘:lnporta,ht
eriterion in detemihing thp' IaQeﬁ applied to inf‘er_éncés. The issue
of determ_ining the source of ‘information is 'di‘_t‘fircult to resolve.

+

Even ‘fior those inferenceé that are generated rapidly and without

__reflection and that _are base d on text that contains all necessary
premlse infqrmétioﬁ, it would be hard to 'imagine:‘tﬁat” 'sovm; briof‘
_know_,ledge ‘48 not activated in tbﬁeir construction. Thus, some

~ inferences, such as anaphoric 7r7efeﬁrencers‘,"fgan bLQ&Aili _distinguished

. as text-based; others can be easily distiriguished as schema-based,:
AR, % : ,

such as those constructed during the’rehding'of the James Bond pasaage
in Chapter One. Where other inferences may be positioned along the
text-b‘ased/sch_éma-based continuum is very much a, product of the

F

previous experience and world ‘knowledge Aa‘read‘er brings to the task of-

reading. : : : B -

A

Another reason for thé labelling confusion, and -one mox-"e\“
édcompas;ing than that noted abbve_, may be that both the theory and
data needed to’ I;rovide'a well-specified definitionbf inferencesr ia
'1ack1ng,' as is that. wl;ich woﬂd délineate how 1nterences may dirffer

- from one another (Paris & Upton, 1976; Warren, Nicholas, & Trabasso, ’

1979). Research efforts, however, b’have been applied to overcome this.

inferences have been proposed (Cla.rk, 17977; F;lood; 1978; Frederiksen, -~
1979; Warren, Nicholas, & Trabasso, 1979). ‘These systems will be

presented now in abbreviateh form with a brief comment rqgar@ig their




suitability for research 1uvestigatiing children's comprehension of
written expository disgourse.,
Clérk's systen was developed to classify' inferences in spoken '

discourse. The mutually exclusive categories of inferences

established were based largely on rules of rcénve'rsatidn and are not

related 'to the structure of text. As the relationship betweén oral -

and written discourse remains unclear, Clark's system is considered },}
inappropriate for research on prose comprehension (Warren, Nicholas, & “i»

. i o T

“Trabasso, 1979). B
| "l'he l,ii/iff‘:érenc'e taxonomy developed by Warren, Nicholés and 'rrabassg\ ”ﬂiﬁ?
(1979) was ;légigned to deseribe inferences readers make while reading ~

‘narrative text. Within this system inferences fall within-one of

three categories. - One, logical inferences include the'uiotivation"s, -

causes and conﬁibions that ‘enabie an evetﬂ:» tO occur. They a!'e the.
iuferences ;rawn in response ﬁo "why?'f and "ﬁow?" Queégipns. Two,
informational inferences answer 'kbc;?", "'what?",' mghen?" and "where?"
questions by providing 1nfomatic;r\1 about specific pepple, 1nstruments,_ N
objects, times, place‘sv, and contexts of events. 'Three‘, valu\é-f
1n’fex:ences are evaluative in nature and reflect the reéder's

‘judgements on the story. The téxonouy deyeloped by Hari'en et al. is

valuable because it allows researchers to define inferences with

greater precision ‘than the dichotomous groupings described earlier in

this chapter. However, because it was developgd to reflect inferences

ge'nerated in response to harrat:ive text and because it is not knoﬁn
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et

»>

i3

whether botb narrative and eg'pository text prompt the same kinds of

inferences (Olson, 1985), Harren et al 's taxonony is -considered e

}
inappropriate for a study e)kamining c_‘omprehension of expository'

" passages.

"In the taxonmomy of inferences developed by _Fi;ood"r(‘197;8)_ six
categories of inf)aeuces are proposed. There are those generating

macro- and micro=structures whereby larger or smaller units are

- created to aeéomibﬂété"ﬁﬁ%‘éﬁ in text. For example, in recall
the word "flower®™ may vbe substituted for the content word "daffodil".
Other types of inferencgs are those génerating cause, dimensibn, case
frames, and atsributes gnd'finany those which establish appropriate
réferences‘for' ambiguous elements. of text. This taxonomy -was based on -

1

a study which analyzed a single text {nd reflects the type of

processing in which competent adult readers. woﬂld engage. As Lipson
(1982) indicates, however, fluent and less fiuent readers‘ may process .
information differently. Therefore, inferofices generated by college

freshmen may not necessarily reflect. the’ type of inferences made while

children read. - ,/

2

- Frederiksen's (1979) work/{overcomes the limitat}/Me

L

4

5,3 taxonomies of’infere‘nces describqii above. First, @ categories of 7

1
\
1

inferences reflect is;';naéémsg”sm fure of text. Second, the

‘taxonomy was designed for use with both expository and narrative

naterial. 'I'hird, in for:ulating the taxonony, specific attention was

ciirected to the types of inferences found in children's recall
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* (protocols. Because Frederiksen's work is adopted 1n tﬁis research, it

will be 3escr1bed in greater detail.r_

STt papis and Upton (1976) stated that classifying inferences is a &

idifficult‘undertakiqg,,bﬁiz}y because neither inferences nor the.

semantiq differentiations'between'them have been well speéified.  They

T T T AP gue ﬂwfymf'the' rtexibnttyf of- senrantic exprvsstmr*fmmftni
language, it would bé &1fficu1t to establish rigidly defined -
categories. However, as is é#idenced frbm the digéﬁssion‘regarding

v-taxodomies of inferehces, several Epegrgtioigns_have'attempted ﬁé,dp
jusf,that. rfhe taxonomy to Bé_d;scuSSed.now was developed by

Frederiksen’(197§3;f"ﬁis theoretical work has made two contributions

to the field of prose comprehension. one, a system for representing
the propositional struetures underlying the couprehension ofi o
discourse, and two, a taxonomy of ‘text- based inferences. Although the
purpose of the present ;;udy deals not with text representation but
inferéncing,la brief description,of Frederiksen's system for .
represent;ng knowlédge wilinbe presented as it facilitates

understandiﬁg some aspects of_the taxonomy of inferences.

In order tg examine inferential precessing, Frederiksen

-considered it necessary to deveiﬁp”ausyshmrﬂﬁuﬁrvpresanttng"the*“"“‘*

o




S S : — .

'~infornatiOn upon;ehichrthese processes‘operated. fhe‘system was
- o  designed to model not only the structure of information in tekt, - but
‘also that in’long-term memory. He argues that a. "tert's structure isv
a reflection of the knowledge structure of the speaker or writer who . p

~_w;—~~;iw~producedwthemtextf —if a- semantic- distinctton‘isgmantfestgin* ;?%A44*
o Ianguage, it must also represent an aspect of human memory structure“ o
(Frederiksen, 1977, p. 57). | |
Tf,,;ff,e;;ww - Fnedesikseprctbesize&tba& networks. pmieemmmza&emi —
structure for semantic information in human memory.. Ainetwork 1s
composed'of nodes (ideas or concepts) and links (the connections whicp‘
specify the relationship\between two nodesz.
K Frederiksen (1975) intended to deuelop a system which would have

. s L .
"general applicability as a model of memory. structures from which

-speakers

or writers) generate English texts” (p. 378). With this\’

goal in: ind, .he deemed it necessary and thereforerattempted“to 7

(b)'ever& rel 'ions ‘ exist between any two concepts.r ﬁis;
lisﬁiﬂﬁll not be: elaborated upon here as it is not necessary for the
purposes of this study. It is important to remember, however, the two-

 basic eiements in.his system: concepts and relations. It is trom
theseftbatfall*otherﬁunits“within"the seuanticﬂnetworksiarefgfgfgggf

- . __constructed. R

Frederiksen's system is composed of six units which are listed

and defined 1n Table 1‘ Ihey are_ rankedminpordeneotgincneasingeeeeggge_




. Table 1

" Ranked Units in Semantic Structure

.. Concept . Objects, actions, attributes of objects or
N ' ~actions, numbers, degrees,_}pcations, and times.
: fRelatianal o Two condepts Joined 6y a ;abeliedrrélaitonship.
- Triple The types of relationships found at this level
L o B .~~~ are! case ‘relations (which specify the way in T

- which nouns are related to verbs); stative.
- 'relations (which describe an object); determiner
o .~ . and quantifier relations; manner relations; and
' degree, locative and temporal relations.

Event Frame An action plus a network of case relations., i
Unlike objects, actions cannot stand alone. They
always involve causes and effects. Thus there is

] fects. Event frames,
however, do resent a complete event. Time,
location, and other characteristics of an event
are not included here. This information is

, . -~ contained in a proposition. An event frame,

- therefore, is a component of a proposition. -

’ . Proposition ==~ = A state or an .event. A _state is an object plus a
h o set of stative relationships that identify that

) _ object. An event is an action plus a set of .

relations. These relations can be of two kinds: ,

- (a) case relations and (b) identifying relations.

““Relative Two relative or metric propositions joined by an

' - Systems. Va algebraic relation or function. Algebraic '
C : IR relations connect propositions which contain

‘identical transitive (ordered) or non-transitive
(non-ordered) relations. They specify relative
time, location, or comparative informatiou
involving attributes of objects or actions
~ (Frederiksen, 1979).

Dependency In this systea one proposition is related to -

T~ Systess _ another in a manner which renders one dependent on
: " the other. A proposition can be dependent on
another either. 1ogica11y, conditionally, or
eauaally. .

1




cogplexity,,coﬁaeneing with the smallest unit, thereonoept,rtbe only
one which does not subsume another unit in its makeup. It proceeds to

the largest and most inclusive unit, the dependency system

- (Frederiksen, 1977).

Frederiksen’e system of proposifional'representation is

‘considered to _be particularly useful’ uhen the purpose of researeh 1s

’ to examine the inferences made by children while reading. Because the

5ystem was designed to study 1nferennes, Frederiksen made finer

distinctions among relationships than any other system ot text -
representation (Heyer.& Rice, 1984). The system, however, is very
intrieate and goes bexond‘the depto of‘analyeis~required for the
present study. The summary provided here ie intended to:provide theﬂ

necessary background to better‘understand the way§ in which‘inferenee

t1pee4eangbeediztenegiie;egeingmroneeenother;

The concepts uhderijing'Ffederiksen's system of teXt

representation having been described, the d&ﬁggggion will proceed to

Ythe second theoretical foundation of his tieory of discourse

e

comprehension -- the taxonomy of text-based inferences.

M

Frederiksen -] approach to text analysis provided the foundation

H

S e

from whieh evolved an exhaustive listing of the types of 1nterences

”conteined 1n ehildren's story recalls. The units of information

"outlined in the previous section are the units upon which the




inferencing p?oqgsses operate. | The infereneing processes fall 1nto
elight categories. One of two things oeeurs when an inrerenee is nade. ‘
partidu’lar process operates on dift‘er'ent semantic~units; and/or a

single senantic unit is acted upon by dit‘f’erent cognitive processes.

- l/ proees&opepatingf—ea units - epeatew infer-eaee
![ The taxonony, eonsidered by Frederiksen to be exhaustive, was

developed by analyzing two sources of inrornation ona, the types of 7

k

st\ructures, and two, the types of propositions found in young

, chil\d(-en s story reealls. Table 2, ‘borrowed from Fredgriksen (1979,

sts the 26 major types of text-based inferences and -

- specifies the un of information gcted upon by each class of

| BN
operations. A N
i A

R 173) ’

V,Unfo‘rtunkately‘, much of the applied research on 1nrer;ehéing dbeé

not ﬁraw on tb‘ebvariqué thedretieal efforts just described. Many

. studies, for instance, lixit themselves to investigating différ;ences
! between the ‘c‘:onpkrebension of eiplicit and 1-pi1e1t’ 1nrornation;
| 'Others, while acknowledging the existence of di'frérent -types of

inferences y differentiate them ﬁichotmouslj; of tezrcategorizd:ng‘ii

,,,,ancgui
lexicalized or contextualized.* Such studies can provide valuable

<

information their importance should not be denied. For diagnaati& S
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Table 2 .

Major Classes of Text-Based Inference

Classes of Operations

-Units

Inference 'I‘ypéa

I. Lexical operations

~ II. Identiffcation

operations

Lexical concepts

1.

propositions 2.

“7Objects, actiofis® 3.

states, events. .
v? ‘ 5-

: - 6.

T.

8.

'IETZ'FFEEéfﬁﬁéfabtﬁﬁs

—Event frames ——g. ket inference  — —

10.
1.

Lexical expansion
Lexicalization
Kttribute Inference
Category inference -
Time inference ,
Locative inference
Hasp inference
Degree inference

Case inference
Instrumental - -

1nference

12.
13.

1a,
15.
16.
17.

' IV. Event generation

HacboﬁtructureA
operations

Algebraié
operationa:

VI.

Dependency
operat;ons

VII.

Event

Result inference -
Source inference
Goal inference

Theme inference
Prame transrornation
Disembedding

- operations

* IB—Eulmdd’fantfmm——

19.
propositions . 20.
Propositions ,

: 21.

22.

Event inference
Superordinate
inference
Subordinate
inference :
Algebraic inference
A. Metric

" B. Fonmetpic

23.

Dependency 28,

‘systems

C.

Causal ference
Conditiénal
1nfer6nce»ﬁ
A. Enablement

i ence
B. Presupposition
Antecedent. —
inference

¥
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_Table 2 (Continued)

Classes of Operat;ons' Units | o Infer_enée Types

25. Logical
. inference
" A, Deductive
inference

e ffi———ﬁé————B.—i:onditionalA—— :
perfection

, VIII. Truth-value ~ Propositions 26. Truth-value

operations -
A. Qualification
B. Negation

‘ Qperatioqs

Note: From Discourse comprehension and eariy reading by C. H.
Frederiksen. 1In L. B. Resnick & P. A. Weaver (Eds.), Theory and

bractice of early reading: Yol. 1 (p- 173) Hilladale, N.J.:

Erlbausm. Copyright. 1979.
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and prescriptive purposes in teaching, t‘or instance, it éan be
advantageous to know what kind of information or what type of
Ainference is processed more readily or causes greater dift‘iculty.

Bavix;g acknowledgad tkre worth of. such Studiés, it is equally

)ﬁiportant ‘to note fheir Shortcoining, namely their failure to account

“for the _iiét’erogene’i’ty of inferences- grouped under .a gener\,&’l’ize’d

heading. As} is evident from the discussion of Frederikgen"s taxonomy, .

an assumption of homogeneity amongst .typés of inferences 1dentit‘;led

only by a dichotomy probable is not Justified:~ Not only can the unit——

1

“of 1hformat;ion processed in génerating an inference vary within one-

category, but the cognitive processes that act upon those units also
may differ. By way of example, consider the secondi major clﬁass of
inference in Frederiksen's taxonomy, identification operations. These

operations' can act'upon both objects (a vflouer pot, for instance) and

: ' 7
differ and give rise to a different type of inference. If we are to

aétions (going to the movies). Depending on the nature of the

question and the processing triggered, any one of six types of

»>

inferences can be produced. For instance, the attributé "new”™ may be
S

attributed to the flower pot, resulting in an attribute inference, or

the object ’flower pot' may be classified as ‘a vase, in which case a

" category inference has been generated. Both inferences would be

~classified as text-based, and in both v{:ases the object acted upon is

N ) ) [ S o
identical. But the cognitive processes operating on that object

better understand the inférentia‘l processes of children, it may be
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necessary to take such factors into account when designing besearch.'
* A study conducted bf Lipson (1982) was a positife départureifrom

the iype of research described aboﬁé because it investigatéd

dhiidren's berformance‘oh four diffefent types of inferences. Lipson

. -

was interested 1nrexaminiqg the ability of grade three children to

acquire new information from expository text. To aéSéﬁs ebmpréhédiioh

‘of the material read she tested performance on foun types of

- inferences drawn from Frederiksen's taxggggii”,These she thought

represented the kinds of inferences that primary aged “students are
most often asked to generate in response to classroom questions. The
inferences are described and exemplified below with a sample statemenﬁ

that might appear in a reader's free ré&all protocol.

“(a) attribute inference - generatilg an attribute not
explicitly stated in the text. |
Texi:’r ' Susén's apolégj made Géil £belrbettér.
Protoéol: Susan's apology maae Gail happy.
In this exaupié, the reader has responded-fé the content

- words "feel better™ and ascribed to Gail the attribute

e e

. "happy".
(b) goal inference - generating a goal for an action. .
Text:  Cindy wiped up the spilled milk.

Protocol: Cindy wiped up the spilled milk so her

mother would not get angry.
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A goal not stated in text has been generated to supply a‘

- réason-for the action of wiping up spilled milk.

" (e) event inrerence - generating an event frame into which

an object or, proposition is placed

o Texti Jrhat if Michael" He”":t;:pr aying baseball.

Crash!

Protocol: Hichael broke,tbe uindow. .

*?hiﬁfiﬂﬁﬂ&ﬁ%ﬁ‘i&ﬂﬂﬁi&?&%&&ftﬁﬂfEﬁﬂeratiﬁﬁiﬁffaﬁAGV€ﬁt f?ims -

‘into which a cqncept, Michael, was inserted ln the role or.

agent.

(d) ‘causal inference - the Joinihg of two previously

-

unconnected propositions in such a way that one is

treated as the cause of the other.

. Text : This is Sally. She is drying the dishes.
Crash! i ‘ |
- Protocol: While drying the dishes, Sally dropped
ahd‘broke the glass. ‘ -
Inithis éxanpl; Sally's actions are interbretgd to have
caused the glass to bfeak; thus connecting in,recall'twq

propositions that were previously separated. ';f,




'_ While inv'estigat;ing 1nferenciné behaviour ;ln children's reading,
A,,Lips,o,n,,ohtairied,,r,esull::!'j}lich;iridicat,ed,,that,,eer,i,éin,inten,enc,e,sllete,i,,;i
\ more"dlf"fictllt‘ t.lbrreéoénize than ‘ot‘hér.s. Childx?en ln @a&e thf-ee ﬁeﬁe

asked to'read alou'd a total of eight'\passages. This was followéd by a.

,,re%nition test in which children responded to six pained,,r,e,cggnn;ioni,;

jtems congtructed from information found in short expository passag_es
they i'ha'd just read. Each recogﬁltion ‘pa:l.'r consisted of two sentences,
one of which represented a valid inference, ~whéreas t;hé other t‘vaé an
invalid inference. Validity was dvetermined by ‘;hetti:ér the text

contained the premise information upon which the inference was based.

Hithout having an opportunity to refer back to £he passage, children
were asked to choose the best answer to each of the s:l.x paired itemg. . i
Imnediately following this task, the child was asked to recall all
that could be remembered of the passage just read. This procedure was .
repeated t‘qr each of eight passages. | |
The re’coénition items were exemplars of fouf- different tybes of

inferences 1dentified in Frederiksen's taxonomy of. text-based

inferences, namely, attribute, event, goal and- eausal -inferences.
_reader's cgprehgnslgn of m_tzm;_QLexpligiLlsz;atmLiannQn,__

explicitly stated attributes and explicitly stated events, also was

The _

assessed by recognition iteas paralleling the first gnd third types of =
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inferences.
Lipson found a reliable difference between performance on
explicit and implicit items in that children recognized more explicit

than implicit’information. or greater interest, ‘howeirer, was ‘her’

finding that reliable diff‘erences were found among inferencee.

Attribute and "goal 'int‘erences were more readily ‘recognized than were

event and causal inferences.

Firét;, she acknowledged that results from re{searcn usiﬁg edult
subjects mey -not be transfepable to classroom settingsr where there is
a need to understand how less mature readers cemprehend information

not explicitly state,d in text. Secondly, her use of expository text

with children which has usually used narrative material.; Thirdly, her
decision-to focus attention on the general categpry of implicit or

text-based inferences is a point which differentiates her work from

,.;‘_that of. many others investigating comprehension of unstated

infor:nati‘om Until recently such inferences had been largely
Jverlooked by psychologists (Johnson-Laird, 1983) They began to

receive attention when computeg- programmers, attempting t.o design

eﬁectswe&ed—departurﬁmmﬁﬁmmmme—

programs capable of understanding diseour-se, realized their ubiquity.

The frequency with which they must be made speaks not only to the

importance of their r-ole in discourse comprehension, but aleo to the
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need to address research attention to them. "Finally, as was mentiéned e ,
earlier, her décisipn to go.beypnd a dichotomous c&mparison 6? major
"types of 1nferences and examine performanée on foun differept types of
inferences is an important step forward. For these beasoné, Lipson'é

study,makés a positive contribution to inferenciig research. . , ‘

There are, however, aspects of Lipson s experimental des‘zn dﬂiCh
leave certain questions unanswered -- questions that need answering
‘ beforé her results can be accepted with confidence.v The detailed

critique of Lipson's study presented now addresses those aspects bf .

her methodology and interpretation which-are weak, with one exception.

A q1ggg4;1Qp4Qt4hgn4nganlt3+4nh1nh4anagcnnaidenedga;4uuaitiyeAihuahuneggg*gAggggf

| of her wgrk, is included here as it provides the information necessary
to develop the section addressing the interpretation of, her findings.-
Topiésa to be discussed are subjects,'passages,vrecognition‘items;
gggcedures, results andgintgrpfétation. Each séction 1néludes a'
di;eussion of the quéstions'her approach 1éavesrunanswered and a

rgtionalé for modifying or leaving unchanged'the features discussed. g -

Subjects

Lipson inciuggﬁ;only average and below average readers in her

;glple., Shg reported no rationale for this choice. A distinguishing




'_’essezrtrai for—the ‘type of inferernces exami if here. Tor semereasen

feature between skilled and unskilled readers. is that the f)er‘

display greater proficiency in comprehending implicit 1nrbrmation i

(0akhill, 1984 Waller, 1976; Wilson, 1979) Aswell, 1t haa beenr

found that not-so-flue readers make inferences that tend to

substitute general termsfor speeifies (Bridge, Tierney, & Cera, 1

“cited in Marshall, 1981), but fail to make inferences ‘that'}ntegr te

ideas (marshall, 3977, cited in Marshall, 1981). Apart fx;oén attrjbute -

inferences, the ability to relate ideas ih text to one

goal 1nferenees, though requiring the integration of ideas, appear to

~ be processed competently. One might speculate that this finding is

related to children's extensive exposure to narrative material which
proceeds by the seriaLQi"esentation of events and resolution of goel _'

states, However, children do not fair as well on event and causal

; ievefrrepreséntarmswdy. —

inferences bwhich alsordepend on the construction of unstated

rel‘ationships., ‘The quest’ion that arises is whether —Lipson's ‘results

can be generalized across all levels of reading prot‘iciency, or
” vhether they would renain isolated within the skill groups

~'investigated in her study. Are event and causal inrerences truly more

difficult, or are they only found so by readers known to be less
proficient at inferential comprehension? To answer this question the

current research sampled skilled readers as well as those at Skill
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»

-

When the purpose of research is ‘to examine the comprehension of

as tbe>organization of 1nfo;nation may va

cross subject areas

Al

~Roptent in geientific

- (Black,” 1983).

writing may differ from that»found'in the behéviooral'séiénoéSQWRlﬁ‘

addition, the overall organization of text is known to have an effect

__on comprehension (Heyer, 1975, Heyer & Rice,i198h), hence the advice

to restrict contant to one subject area.

Lipson did not adhere to this recommendation.»

contain content from two.areas ofrthe curriculun:,science and social

studies.

However, given the age‘level for which these materials were.

developad, this would not seem problenatie as the passages would

5 -

‘appear to fall into a text structure labelled 'pseudo-narrative" by

Gallagher and Pearson (1982).

It is likened to narrative naterials in
e -

that expository information is delivered’by way of characters

performing various actions (Englert & Hiebert, 1984).

This pseudo-

narrativo stbucture is prevalent in élementary'seienoe and social

studies texts.

For this reason, Lipson's decisiou to include eontant

tro- both social studies and science was lert unchanged in the study

condueted here,

Her passages.




Amcngst recognition items designed to test comprehension of like

inferences, ‘there appeared to be differences in the tYpe of reasoning o

required to select the correct answer. Goal inferences for the

passages Eskimos and Venus Flytrap illustrate this: point and are noted*'w

: below. The first sentence in each pair represents the correct choice.'

Eskimoshoftan travel long distances to find food.

x Eskimos often travel,;iné distances to see friends.

*

t
r

Flies land on the Venus Flytrap to eat the sticky
leaVES-' ‘ N o [

'Flies lapd on the Venus Flytrap‘to-lay their eggs.

r .

W
On the basis of information contained in the Eskimo passage both

"options are plausible as the passage discusses the need to travel longji

-distances for both purposes. However, the context of the text deems

-

the first the more appropriate answer. In the Venue Flytrap»paesage.
no mention is made of laying eggs, but information is provided about

the attra tion flies have for the plant's sweet-smelling sticky

leaves. The conjecture that these items may require different typee”

of reasoning was untested leaving unanswered the poesible effect -

’these differences nay have had on perfornance. Bearing this issue in.

.mind, the decision was made. nevertheleee to use the recognition itens




‘crea‘ted by Lipson in reblicating h'er study.” To restructure them would

be to stray too far from the original research, making it difficult,
R 4 not impossible, i;o compare results.' It was reasoned that if such

g diacrepancies caused the items to be meaningfully 'different, this

e e weuld be- deteetetkduring data analysis -and-would- pmvide ‘the- basis- feru—%

further reseax'ch

_In_ Lipsron's study, the text was not a“;railable to readers dering "
' t;le reeognition task. 'I'he' qlue’stion ‘that arises is this: Could it be
that peor pei"foraence on some types of 1nference-e ‘ref‘lects the

: int‘luence of menory rather than a lack of processing Sﬂ}lity?

‘The empirieal basis for this question comes f‘rom a study by

dakhill (1984) who investigated the relationship between inferencing
and memory using narrrrarti've text. She found that trpe less sk: l;ed] o
readers remained poorer ‘at answering inferential questions’ eve‘n)when
the text was available. Oakhill concluded that her results provided
no s.xpport for the claim that differenees in ability to make
inferehoes can be attributed to differences in memory ior prose.

=

Oakhill, nowever, didrnot dirrerentiate between types of inferences.

N . ?herefere, her claim !'eg&t‘ding the lack of- aneff‘ect fmorym —_——

MWOW

more di.:ticult inferences are affected by lpeuory in a manner unlike

h

*

those considered less difficult? As well, cmesﬂt&@%uﬂg -
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narrative material be generalized i:"o'expositoby text? In as far as

the current study employed eipository passages and incorporated a

text-absent and text-present _éonditio’n, it was hoped that answers to

>

these questions would be provided. -

Another question which merit.s éonsideration and which was

addressed by extending'Lip;bnfs'r‘esearch is whethe‘b'ch’ildre’il ‘who have

difficulty recoghizing or generating inferences are capable of

idenvtifying the premise information upon which that-inference is

v = B

- based. The answer to this qufes’tion would provide information useful
for diagnostic and prescriptive purpqsés, Simply knowing that a child

H

‘perform's' poorly o'n inference qﬁestioﬁs ‘contribu’tes little- to'-' N
. understanding why ;:his may be so or how'\.lt‘l;e d‘e:‘-i{cien‘cry may be
~ corrected. If ﬁ: were to be found, for ~example, thai;vinability to
' vquestii'ons, then instruction focusing dirveetly‘ on the deficient skill '

can be deéigned and ihitia!;ed. Tﬁese 1$sxies are pertihé‘nt giién 'the '

¥

eurrbnt émphas'is in reading research to teach comprehension (Durkin, _ L\
19'fv8—79;>Pearson, 1988). Identifying the source of a ehi}.d'a-~ -
difficulty is the first step_ toward remediation. Accordingly, this
isitud‘y included a premise identification task. _ I‘n the“ text present

crondit‘i,on’ righildreu were aﬂs}cgcf}”tgmﬁpider;}pe7th79 ;q{qugtion used to

detémine what they considered the correct }'esponse.
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Lipson's results indicated that inference questions were
significantiy more difficult to .r-ecogniz’e/than those testing -
. explicitly stated information, and that certain types cf inferences

(were nore difficult than others. The first f‘inding would Be expected

. as there is both empirical and theoretical support for the claim that

‘conprehending explicit information is less demanding than making

inrei'ences. The second finding, however, 1s of greater interest

7because it provides icfornation that many other studies pn inferentiel:)

pﬂrocessing do not. Specifically, it indicates that certain types of
inferences are more difficult to process (Olscn, 1984). Oth’erv

investigators have found that implicit inter-sentence relations are

more difficult for children (Bormuth, Carr, Manning, & Pearson, 1970'

Ro be&tsm._lji&L_Hcmen,_the_talue_cLLipscLLﬂndinngieLin—

their degree of specificity and because tf_ 'y were obtained using_

-

expository text. For: these reasons Lipsop/s research is considered
somewhat unique and therefore needing repl tion before results can

be accepted with confidence.

Intsx:nm.tannn_qr_nssnm

Y

In expleining her results, Lipson referred to Tulving and

“I'nuuson's (1973) notion of enc‘oding specificity. According to Tulving

and Thomson, what occurs during encoding is what predicts perfcrsance

at time of retrieval. That is to say-, if the cues pfesented in a

e




retrieval task do not coincide with aspects of a representation
established dﬁring encoding, the'prqbability of'retrieéing target

information is reduced. Lipson argued that if a reader does not

generate inferences at the time otﬁréading, inférencé statemohts will-

not serve as effective retrieval cues.’ Her finding that inferences in

general, and event and causéI“Iﬁférenéés in particular, were more _

difficult to recognize was iﬂterpreted,as meaning they functioned

poorly as retrieval cues.

"TﬁiifIIﬁEfST:F§§§66fﬁ§*fﬁp1iGS”that*inferences’are*gensratéd”bniy*”’f*“f“f

at the time of encoding. Therefis evidence to sugge;t, ﬁouever,.that

‘inferences are constructed not only during encoding, but also at the

-

time of retrieval (Kintsch, 197#; Schank,‘1975). a point Lipson
herself reports earlier in her paper. Recdénizing that inferences can

be codétructed at the time of retrigval gives rise io the posaibility A

that failuée to recognize certain types of inferences may be

A

associated with an inability to recall the,premise,intoruatibh upoﬁ

» « -

which that inference is ba and not hecessanily the inability to
perfornvthe cognitive proces : demanded of the task. To cqntrol for

this poésible confound to Lipson's stﬁdy, the current re ) d

‘children respond to the recognition iteas under two conditiyns, text

absent and text present. - ) \\

/

Related to the issue of memory and the inability torecall
e \ N

premise 1nrornation is the matter of 8811050] or Pélifﬁﬁﬁ 6\! .

information tested {Warren, Nicholas, & Trabasso, 19?9) The more>




piece of intornﬁiop\ contributes to the coher.ence of text, and therei:y

to overall understanding of thev passage, the more a reader would be

inclined to include it in recall (Crothers, 1979). Recall‘protocols,

therefore, become a means of assessing the relevancy of 1nf‘or;ﬁation
—tested by- recognitfon dtems: *:**Itﬂis acknowledged that- absernce oﬁ*’” —
targeted content from recall 'protocols is not necessari’y an

indication that it was not processed and 'theref‘ore not available for

~-inference generation. - What its absence may suggest is that the

information it comreyed was not particularly important to the overall .
understanding of ‘the passage.
Focusing on the more difficult items, eveht and éausal

inferences, the question that- eaerges is whether children responded

poorly to these questions because the content they tested was not

particularly relevant. If this were true, it would not be smvx‘r'prirsing
to find this information missing from recall pr;otocols.l If ,cremi_se e
1nroruaticn were missing for the inferences Lipson labelled more
difficult, cautionr would have to be exercised in interpreting
chilrdren's poor performance., ¥While poor performance cOuld be.
attrirputed to proces‘sing‘dirficﬁlty, consideration would also have to

be given to the possihility that inference generation relied on

relatively unimportant information. This would lessen the likelihood .

contribute to ‘overall passage comprehension. Examining recall

pmteeelstcde%en&miftheyccst&mdpreﬂseﬂfm&ﬁe&%ert _

¥




‘targeted inferences would shed some light on this issue. B
In the Qriginal' study the récbgnition task preceded free reoall.
This sequencing is problematic because questions may serve aé cues to

memory, resulting in recall protocols containing information that

might, otherwise have been omitted. 7Tg7p'rec1udeu this possibility

students in the present study were asked to recall each passage before =

presentation the rreeognition task.

Summary ‘

The above discussion has ‘focused on those aspects of Lipson's

: research which were constdered to present possible conrounds. The

research questions evolving from. this discussion are summarized below:

1. Do sk_il'lerd readers’exi)erience the same difficulty in

reqogn:’[zing event and causal inferences as did the barﬁicipants in

Lipson'sA étudy,_ or do the tesglts deséribe a situation specific to the

sample studied 'by Lipkon?

2. Hhat effect, if any, does memory have on,children s ability

.to recognize the type of inferences 1nvestigated by Lipson?

3. Is‘ it possible that children who score poorly on _int'.erence‘

-

questions can, however, identify the prenise intomation upon which

those inferences are based?

3, Are ‘event and causal inferences truly more ditﬁcult, or can .

the findings be explained by the irrelavancy, of 1nronation testpd?

Irrelevant infornatioﬁ would interfere with the dgpth 'pfrgxfgceuing

required to generate these inferences. _ , / :
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. CHAPTER THREE

o , » Subjects
Twenty-nine grade three students from two Coquitlap elementary

schools participated in thisvstudy which was conducted during late May

e o andfegrly June.“'Payticipation was voluntary and requdired the
permission of the students' parents. Of a possible.thibty-thfee

"participants, nineteén girls and ten boys returned parental permissioh

slips. Students ranged in age from 96 to 118 months. -All were

.
-~

considered by their teachers to be competent’users of English. .
| Teachers classified their students as reading below,‘at, or:
béyond grade level for both decoding ahd coﬁprehension skill. 'Thé~:
_evaluation was based on standaf&ized tests and classroom perform;nce; ;
the—other;-rhevbiatéict Levels Testsrﬁere used. Both teacg;fs
reported that formal testing confirmed their 1n1tiélweValuation'of
atudent*perfor-ance.> »
}Only four children's teaipéré'»ratihg on decoding and

coup}ehension scores diftered in that they were.considergd»more

skillful in one area than they were tue other. 'Because assistance was

provided for decoding difficulties, it was reascned that deficiencies.

in this area’'would be minimized. Therefore, the decision was made to

categorize Studenta oniy according to their conprehension skill.-




«

A pr,eiin‘;nary study was conducted to determine the passage
dependency of: recognition. items. It was éonducted approximately six

- weeks prior to the experimental session ‘and 1nvblved the same children

who were to participate in the study. Students did not read the
passages prior to answering the recognition tif;.lestiona Lipson had used.

Inétead, the expérinenter read aloud each:pair of recognition items.

Students were instructed to listen anﬁrﬁib’ﬁé’rf'iﬁﬁiéhf’ of the two
sentences the& considered correct; Children were advised that should
théy' be unablge ‘to decide which of the sentences was correct, they
Should register their uncertainty by placing a q\}estion mark rin the

appropriate space. It was emphasized that this response wég

preferable to guessing. For each passage, vpres.entation order of the

items was determined by tossing a. die. _Thé arrangement ‘of"paired
' réeogniticn iﬁeag was- deeided by flipping a;éoin.f 7

| For three'of Lipson's eight passages, the children's ability to
answer the questic;ns correctly without reading the paa‘s'ages excéedéd
‘chance. Therefore, i.ipson's paséages entitled Dinosaurs, Insécts, and

Totem Poles were-eliminated. Further descriptilon of this pretest

study is provided in Appendix B.

‘Time constraints required a fourth passage be eliminated. A

maximum of sixty minutes was available for each subject, and while

skilled readers could have accommodated more than four paragraphs in
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that time, less skilled readers could not. Hence Lipson's passage

entitled Whales was eliminated. The prelimincry study héc shown that
‘of the five réﬂaining passages considered acceptable, ,thles ccntained
" content with which the children were most familiar.

‘The four passages selected for study .then were Eskimos, Venus

- ' Flytrap, Vikfngs, ‘and New Guinea. " According to Lipson, the content of
. ~ . {

Eskimos ‘and Vikings was considered similar to that found in grade

three social studies and science curricula. - The other two pascages,

o e ———
: Yenus Flytrap and New Guinea, were included on the basis'that they

preaehted information new to the children. It will be remembered that
Lipson was investigating children's performance on _text-based
inf’ere@ceé which are generéted primarily from information available i_n~

oo ﬁ‘xt rather than prior knowledge. For this reasclm it was considered

“appropriate to use passages containing 1nt’ornat19n,about which the

LY

children were unlikely to have prior knowledge.~ Material fcr all the
//__\passagea was dravn from counercial children's books, basal readers and
] sbcial studies and science texts. |
The rpassage.e. were structurally similar on ‘the following
variables: number of words, number of scntences, and number of
ayllaplcc. The number. of words-ranged from 174 to 177, the nuamber of

sentences from nineteen to twenty-one, and the nunber of syllables

“fx?‘oi_HS per 10077words to 128 per 100 words. While nunber' of

propositions was nbt -entioned by Lipson, it is rep'orted' here as it is

ccnsidared a more accurate predictor of difficulty than m.mber of'
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w‘ords or syllables (Kintsch, 1974). Using a method of propositional -

.

analysis developed by Bovair and Kieras (1981), Lipson 8 passages were

found to be relatively similar in this regard. The :number of
propositions per’passage ranged from 49 to 56.

Passages were typed on eight and half .b§ eleven inch _paper and

were double spaced They were packaged prior to the experimental,,, .

sess-ion, with the sequence of passages in each package randomly

arranged to control for' order effects. -

The recognit.ion items developed \by~ Lipson’ to measure inference

niaking were used in this study. 'Qaére‘ were six types of iteins for

therefore, there were six recognition items. This resulted in a total
of twenty-four items, with four exemplars of each type of item, one

fr'om each passage.

' In each item, a correct statement was paired with a similar but

incorrect statement. For example, a statement containinggan attribute

inference was paired with another statement a_lso containing an

eachmeJ_Tﬂ_ij:_m_te sted co mprehgnsion of. explicitly stated

information; four tested implicit information. For each paragraph,

attribute. What differentiated the two was that the foraser contained

an inference generated rron information available in the text while

the other did not.
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The twenty-four pairéd ﬁecogﬂition items were used for both

. pre-testing and post-testing. Each recognition pair was typed

double-spaced on a white index card measuring six by four inches with

appro:imately Ohe and a half inches separating the two options. The

"toss of a coin determined which of the two items appeared first. ALl

[

- questions for the same story were mounted on similarly cologred

bgéking and then laminated. =~ - {/ﬁ‘

Students were seen individually in a quiet location away from

their regular -classroom. They were first asked to pbint their names

v

©on §?9 data'cbllegtion sheets. They then received the following

instructions:

s

We're going to be reading some storiés,together,, I

‘wéuld like you to read them carefully because I'11 be

~asking you to tell each story back to me. I'l] also be
asking you some questions about the stories we've read.
N - -

Having confirmed that participants had a general understanding of .

‘what was fo‘prIow;'the first passage was presented. Children were

asked to read the passage aloud. ‘They were advised that help would be

»

provided for any words they found difficult to read.




N Having read the passage, the sheet upon whieh it was printod was
turned face down. Each child was then asked to tell the story hack to

the experimenter. A few children queried the meaning of these

e 1nstructions,ﬂasking,if they were._ tofretell thegsto¢3L4usAitgappeaned
on :zijpage. This question received the following response

s
a

-~ Tell the story back to me the best way you can. If you

can't remember the exact words used, tell me using your

own.

Recall protocols were recorded on an audiotape cassette for later o o

transcription. g%én qach participant had finished, a prompt was

delivered:

i
" . Is there anything else_ybu'd 1ike to tell me? -

Is there'anwthing you remember that you haven't already
. A} b .
mentioned?

o Upon being assured that nothing further was forthcoming, the néxt

task was introduced. . . o e
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_ Participants were then askeﬂ to respond to the six pai_red
' B

recognition itens in the text absent condition. The cards on. whic%n

tl‘e items were typed were shuffled to ensure random presentation.

Carda were presented individually and placed on the table 4in front of'

| the child.. vThe expenimenter pointeu to eac_h sentence while reading it“ -

aloud. The child was asked to. indicate which of the two sentences'was

'correct. The response was recorded by the experimenter on a separate -

sheet of paper.

After completing the six questions, the sheet on which the

passage was printed was re'-presented to the st-udent. The same i

rmmﬂﬁmagﬁrfn—tmr.
Participants were advised to consult the passage before providing an

answer. Participants also were instructed to underline the words or

the sentences they used in selecting the correct statement. Each type

L.

of recognition item (e.g., event inference) had been colour coded, and

students nsed an appropriately coloured pencil crayon to underline the

inromtion they used to answer each item.

Before proceeding with ‘this task, subjects were asked whet,her the

instructions had been understood. Children's pertornance qas

monitored carefully and further clarification was provided wlHen it

appeared necessary. This caution was taken because children of %this

N




.,
e

age -{a) may be reticent to acknowledge lack ‘of comprehension- (b) ‘may

not realize they ( not understand what is to ‘be done until they are

- intc the task;. or (c) may not ask for clarification because they plaoe’ -

the responsibility forvmisundérstanding with' themselves and not with

the instr'uctions,(uarkman, 1977). For the few children who did _

ol require. further assistance, -repeating -the instructions was usuall ,
sufficient. Hhen it was not, the child was instructed to reread

first sentence in the passage, 'and then asked it‘ it contained

information which could be used to answer the question. Th’is _

procedure, repeated two or three. times, provided- ‘the necessary
clarification.
Upon completing this task, the experimenter engaged the child in

caaual conversation and then began the same sequence of tasks with the

remaining passages, a shortened version of the inst
t : ‘ ' . '

above was del Ivered.

" Concluding The Session
" Upon completing all tasks for all passagés, the students were
thanked for their part’icipation and encouraged not to rcpeat'lthe, .

U ' questions to tbeirje‘lasmates.

r -
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In both the text present and absent conditio_nsf" the recognition

,,;,,;‘,,,,,,,,,,,,,ﬁem&"em scered either— rigbtﬂm wr-ong, -one pernt beiﬂg —aw 7 —for—

¥

each correct re“ponse .

B

- _Recall protoecols transcribed from the réudiotapes were s¢ored

based on Bovair and Kieras' (1981) a‘dapta‘tixon of Kintsch's (1974)

-+ - N . .
3 B o .
- - Y

'sy-ste'm f‘or propositional anéiysia; First, each stimulus passage wac

4

propositionalized. Sentences in a student's protocol were then

examined to determine what prdposi}:ionsx from the obi_ginal text they.

v N

contained. i point waQ* scored fé‘i- each Brbposition reealled in e:lther

verbatim or senantica’lly equivalent form. Semantically equivalent'

form 1s illustrated 1n/ thg,se two examples, «and is defined as those

<

,‘s,it.uatiorns in which ‘the words nay dift‘er-‘, but not the meaning.

Text:  The must share their food.-
o _Reéall: ‘They have to share their food.
” ) | ~




) Wi!:ﬁl;eﬁpﬁrocedur‘e.'

A list of othér sémantic ﬁuivéléncies occ'ur"ring in the pr"o"tdéofis' is

reported in Appendix C. A half point was given for incomplete

pbopbsitions, hanely, a proposition from which an ‘essential éiém,ent

' was either missing or labelled incorrectly. These examples illustrate

-~

Text: "Wig men" wear big headdresses made of

Regarﬁing the first proposition, a‘student'g sentence would

receive a haif point for merz\-ti’oning :",head_dresses', but lose a 'hait‘

‘point if it failed to specifyv’wig men", Similarly, in the second

pr;aposition, a student's sentence would reéeive a half: point for

instead of "hair™.

: hY .
) mentioning that headdresses were made of something "human™ but forfeit

a half point for'm\i\stakenly rererring to that substance as "fur"

=

- A half poin‘t was also scared when it appeared that a recalled
proposition caétures an e3ssential a.speét of a stimulus proposition, if

not its exact neaning. - An exahple follows:

__Text:  Once a year...

Recall: Every spring... ,




" as previously explained, children were asked to identify the
words br_ sentences which enabled them to respond to f-he recoksnriltioﬁw

'items. A point was scoreg each time a child's underlining

4

- cgrr:,a,s,pgnded,,u,itk;,thg,,pr:egis,e,,,infiqma,tion,,ide,ntifi-edy,,bl,,thg,,pz:o,eednrgs

‘described in Chapter Four. .

‘ Recall .protocols were also analyzed to determine whether they
included the premise information for the 1nfere‘nces tested. A
dichotomous scoring procedure was used to record their presence or

.. absence.




CHAPTER FOUR

Data Analysié and Results

The purpose of this study was to determine the re;;lieabilit.y of

Lipson's results and to exhnine the possible effect of memory and

The order in which these issues are examined is: the effects of type

of - infornation, type of inference/f memory, the ability to identify

) saliency of 1aforua-tion that was tested on children's performance. - — -

pr\enise inf'omation and the recall or prem‘ise propoaitions. ) This

'study also examined the effect of reading level f'o_r each of the above

factors. The chapter concludei: with a coﬁpayative analysis of

different measures of comprehension.

In the a'nalyses that fo;low, rqsults are reported that are

to the tradition that arbitrarily limits diséus_sion to results that

are statiétically reliable at the .95 level or better. It was
reasoned that the more liberal r;ngeror significance was merited fox.
the following reasons. One; ‘the current research, though in part a
replication study, was also éxploratéry in natu;e. There was,
therefore, an interest in ident?tying trends in the data., Two, the’

overall sanple sd.ze was saall. mis becones more proble-atic vhan tbe

data is subdivided into and analyzed by reading level. A turtbe‘r

complication was variation in cell size associated with the teachera!'

' ratinga of comprehension (ﬂ, 6, 11 for those reading bel(ow, at, and

' . - [ R

°




above grade level respectively). It may be argued that this would be

reason to place more stringent confines on the level of statistical

reliability. However, the more liberal criterion was selected to
.mitjxinize——tha possibility of Type II error.

Finally, while. some types of questions wer‘e ‘answered. more

accurateiy than others, and while sone students performed at a higher

level of competence than otbers, the scores were generally very high.
Thi‘s ‘necessitates cousidering a ceﬂing effect and appboaching with

;

-

distributions. Under these conditions it was reasoned that'decreasing ’

the level of statistical reliability to .90 would once again lessen
the likelihood of Type II error.

A further note regarding statistical reliability is that all

alpha levels at .01 or less are repoi-bed as .01.

One female student was elininated from the analysis as no recall
protdcol could be elicited. Conversations with the classroonm teacher
indicated that this child's perfomance ‘fell outside the nor-ual range
of accomplishment, as defined by the level of achievenent of other

children in the class.

Fonowing elinination of one st&dent, 28 participants reeained.

'A-3 (reading level) x z(t;pe of information) x 2 (text absent vs.~

present) x B3(passages) multivariate analysis of variadce. was
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performed.

for- differences between composite scores for attribute and goal
inferences and event and causal inferences. Lipson's results provide

_the empirical basis for the decision to run a priori contrast31 The

theoretical foundation s provided by Frederiksen 'S taxonomy which -

In this analysis a priori contrasts were conducted to test. -

Y

to generate the inference, the»mbre difficult the inference 1is to

construct.

-gave rise to. the hypothesis that the larger ‘the semantic unit. neededu B

to test first the overall effect of type of infcrmation (explicit vs.

implicit) and type of inference (the four levels of implicit

information), regardless of text-absence or text-presence. In the

event that Lipson's results aere_replicated,’it was considered

Should tbe stetistics warrant 1it,

. presentation condition.

All a posteriori contrasts were tested by conducting Schefrerpost hoe

tests.
Scores for the two explicit items and the four inplicit items
served as the dependent variables, Reading level was the sole between

~subJects factor. Passages,

In running this HANOVA and the one which follous, it was decidedﬁw

type of information and presentation~_

>

condition were within-subject factors.

Descriptive data appear in

Table 3. : .




Table 3

‘ The Mean Percentage of Correct.Answgrs' o
as a Function of Type of Information and Text Absence or Presence

Eskimo New Guinea Venus Flytrap Vikings_ RN

No Text .86 _ .73 .86 - .71 .91 .71 .96 .66

ool ... Expl. Tspl. Expl. Impl. Expl. Impl. Expl.. Impl.

(.2m® (.21 (:32) (.22) (.20) (.29) (.15) (.23)

Text .82 .71 .91 .73 1.00 .68 .91 .64

€25) (.25 (200 (L18) (.00) (.28) (200 (2D

No Text .83 .50 1.00 .88 1.00 .75 1.00 .79

—

Text .92 .58 1.00 .8 .92 .79 1.00 .79

(.20)  (.13) (.00)- (.14) (.20) (.19) (.00) (.10)

(.26) (.22) (.00) (.21) (.00) (.16)  (.00) (.25)

p———

 No Text .96 .75 .96 .77 .96 .84 1.00 .75

——

.15 (.19 (.15 (.18)  (.15)  (.17) (.OQ)v (.16)

Text 1.00 .77 1.00 .80 1.00 .91 1.00 .91
CG00) (2D (.00) (.25 (.00) (.13) (.00) (.13)

No Text .89 .69 .93 .77 - .95 7T .98 .72

SN (22) (22) (200 (.16) (.23) (.10) (.21

. Text .91  .T1 .9 .ig .98 .80 .9 .78
’ i (.20) (.22) (.13) (.20) (.09)- (.23) (.13) (.20)

. ‘
Standard deviations appear in brackets.
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Main effects. There were no statistically reliable differences
on the‘within~subjéc£s factor of bassages, ﬁowever a reliable main
effect was found for each of the other factors. Students reading

—

S

~ above grade level réliahly outperformed ail-dthers,vand those reéding

.01). ?inally;Athough the effect wés,only-marginally reliable,
performance was slightly superior in the text present condition

(Fél@ﬁ—; 3:r3gy,—94—rm e 7#7 f:w —_ e R SETV— ,,i,,v,,,,,,;,, .

Interactions. A test foﬁ interactions between reading level and
passages, presentation cbnditién; and type of information showed no . _ -
reiiably different resﬁlts. _Nor wer> any{statiéticéiiz\i:}déble

interactions found between passages, presentation condition, and type -

~of information.

: : o
- Té detergine whether infer;nce'typevaftect;d bérforﬁance a.3
(reading‘level) x'h(inferegce tybe§ xfb(pasaage) x 2 (téxt {bsent
;9érsus preseﬁt):ﬁultivariate énalysis'of»variance was performed. In;
ghis analysis the scores for each of the Sixteen inference items were‘l

awployeg—aa~tbe~depgnéeat~yariab1es. 4Heans;and—stanéardadevia%ieasf-4~+4figf

-are presented in Table 4.
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W This anaiys.is revealed no main effect 'ror oithof"’_ E
pasoages ‘or presentation; oondition. Howover, statistically reliable
’dif‘ferences wore found among reading levels (F(2,25) A=111.61, p < .02)
‘andv types of 1nferencos (P(3,23) = 12&.45, p < .01). Chiidron reading

above grade level outperfmed all others, and participants reading at

grade: level fared better than thosc reading below. A priori F-tests -

were conducted to interpret ,the eft‘ect of inference type. The

decision to use a priori tests was based on the hypot.hesis that event

and causal inferences would be nore diff‘icult to recognize as they
were constructed from larger semantic units than either attribute or
goal inferences. It was touno that a composite score for attribute B

and god inferences was higber than a composite scoro for event and'

causal inferences (F(1,25) = 11.34;, p < .01). Within the broad

differences between attributé and goalv inferences, while ‘there were
between event and causal items. Event inferences were more easily

recognized than causal inferences (F(1,25) = 197.%6, p < .01).

_Im::ag_ugna Reading 1evel interacted reliably with inrerenco

type (F(§6, 1:6) = 3.38, p < .01); marginally with passages (F(6,86) =

2.02, p < .06), and not at all with presentation condition. An

i.iter-actnon was also found between passages and inference typea

(P{5,17) = 5.16, p < .01). The final interaction was that between

inference type and presentation condition (F(3, 23) = 6 72, P < -01)
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For r.easons“not ,unde'rstood, overall performance dn causal questions
declined in the text present condition.
Analysis of the Effect of Memory

The two MANOVAS ,j'usAt. described also tested for the possible

effects of memory. .As was deacribed earlier, Ve.nil},db,en, answered

questions under two conditions: text-absent and text-present. It was

reasoned that differenceé in scores would be a means of assessing the

affect of memory on performance. As previoﬁslyrepor}:ed, presentation
conditién was ‘found to have only a marginal effect on the ability to
"respond to dirf'terent typgs of information (F(1,25) = 3.39, p < .06),
and nome of the ability to respond to different types of inferences!

In neither HAN_OVA did present‘ation'condition interact significantly

with teadiné level, and only in the’é‘e_cond that investigated the
effect of types of inrereneea did it interact vreliably with question
type (F(3,23) = 6.72, p < .01)7. ~ Unexpectedly it was found that,
overall, performance oﬁ causal in}eréncesr declined when the text was

~available.

In ordér to better understanq at whd.\t point in cognitive

i

. S S — e

processing 1nrQ{ent1aI reasoning breaks djwn, it was decided to -

examine the partic ts' ability to identify the information in text = .

upon which each of the recognition items was based. The question of

hY




‘readers, to perform the same task as the grade three students. The

interest was 1if children‘who hrad- dit‘f’iculty responding to a »

recognition item could identify “he premise infornation from which the‘\_

\int‘erence could be generated

Before identification of premise information could be scored, :ft ‘

_was considered necessary to develop a list of propositions

: eoqstituting acceptahle premise inforn‘:atiron., This 'lifsftring”ﬁars ‘to be

generated by asking university siud_e‘nts, qssuﬁed to be skilled

undergraduate participants were divided into four groups of 7

approximately thirteen each. Each group was a:signed one of the four

stimulus passages used in the study. This was read prior Vto the

presentatibn of the six paired rec‘ognition items. Pa’rticipants wefe

to indicate which of the t:uo options they eonsiderad eerreet and then

underline the infornation in the passage upon which they based their

decision. - . o _ ' ' ;

‘~It was first thought that the desired list ‘wc;uld include those

words and sentences underlined by at least sixty percent of the adult

readers;_ There were difficilties, however, in using consensus to
* dévelop this 1list. To rely soleiy on consensus would be to render
"invalid logically acceptable information, simply because it had not

been sglectad;‘bx an_arbitrarily established minimus number. It was

noted as well that in at least one case there was a discrepancy

between logically valid content words selected by a ts and those

chosen by children.: The information identitied by\grade three




. st_ucfentg, which was reasonable and provided sound basis from which to
generate the targeted inference, was not that chqsen by the majority. -
of adult readers. '

There was a third difficulty. Some adult readers indicated that .

_as many as three sentences were used 'tv‘ormdgcisicn—-'makingi purposes.
Seldom, however, were children as inclusive. In studying this
difference’,v it was eonéluded that the moreA extensive adult underlining«v

_ imluded not only critical inromation, but also supportive statements

N

which were not essential but increased the certainty with which the
response could be made. - '

It was decided to reject $the notion that cpnsensus agrepment'was
required. | Instead, ahy information V:ldevntif:led by adult readers whichv

appeared logically correct would be considered as legitimate support

“for the correctness of the student's choice.

There was-the odd occasion when a child selected words that no
;ad'ulrt had under!iped; Here an; attempt was’gnadef to pelaté rthisﬁ
infornation to, that vhi.gp had been identified by the adult readers.
This was done by tracing 16"5ack through the propositional analysis of
" the passases. In most cases this was .suceess_ful. thn it was not, a

judgement was made as to whether 1t seemed re’asonable' that the

targeted inference could be generated on the basis of the child's

_selection. A listing of such decisions appears In Appendix C.

In some cases a child underlined a single word. This/was

considered correc&_j.t/that word formed part of the proposition




~selected by adult readers. The one'stipulation waéftnat the'eolitér}w7

word must reflect a critioal part of the identifieq proposition. Thet

is to say, it must contain information which determined thef

"eorreotness of the response. It could not be a predicate or argument

: oommon to both options in a test item.‘ An example will demonstrate Ji

this distinetiom.” ~ = - T

(a) Sled dogs are strong and smart.

(b) Sled dogs are strong, but not’ verylsmart.
<

In sentenoe (a) the word "strong® is common to both sentences and

is not considered to be the infornation which diffenentiates the

‘options. On the‘other hand,vif theisolitary word "smart" in the firet

3

pentencesw ; = ‘ a ' d

v

 sufficient support for the selection of sentence (a) It was-reasoned

, that the wo:;i)"snart' and 'not very smart"” constitute the criticalf

oontent which discriminates one sentence from the other.

These results for seoring information were agplied to the
propositionalized stimulus naterials‘and recall prdtooolsff The

procedure provided a neans'of determining what premise information had

- *

been identi?ied.

A two-step prooedure was used in analyzing the resulting eooree.

First, it was neoessary to deternine not only“how well childreu from

each reading level were able to recognize pertinent premise
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'1nt'or'n’atidn‘ but also what’efféCt q'ue‘s‘t’ion type had on pe‘rfo’hmanée.

Descriptive atatiatics were -then used in the second part of' the

-

analysis, the caleulation of conditional probabilities. The purpose‘

of these calculations was to determine ‘the 11ke11hood of premise

I /Wj;nfop&ati{}g} b&ing 7identified—whe&the recognition 1tem -was- answemd :
1ncorrectly. A. diacussion of the MANOVA will b followed by a "‘hf“f*f\s\i ;

o description of the conditiona], probarbilitj.esjfI .

R - ‘Msﬂm}:&éﬂ&e&tm&%&&%&g&pmﬁm&m—

analysis of variance was performed to assess-thg effects of reading

level and the ébility to idéntif‘y premise information on i-espbnse to

recognition items. All means and standard deviations are reported in

Table 5.
ke

. r )
N . Ll

mm_gm, The analysis revealed main effects for r‘eadihg

level (F(2,25) = 5.77, p < .01) and question type (F(%,22) = 16.27,
p < .01), but none for passages. Overall, thé'ﬁérfOrmance of children
reading above grade lev}el reliaﬁly exééeded that of~all other

. , ‘participants, and the per;omnce of those reading at grade 1evel was
reliably superior to those peading bexlow. Regarding question ~type, a

y p iori contrast ‘showed that premise infornat;on for »expliéit questions

. f, , mmimmxﬁam@pmm@umm
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Mean Percentages of Correct Responses S
to the Premise Identification Task B 7 R
as a Punction of Reading Level and Passages :

 Table 5

* . Eskimo Rew ,Guinea Venus Flytrap: Vikings
- Question Reading v T o ——
L NEOSLAON _ _level S S
* ve Y S0 X s X Sb. X Sb.
‘Explicit’ Below 1.00 = .000 .91 .30 1.00 .00 1.00° .00 "\
Attribute At .83 .m1 .83 - .41 1.00 .00 1.00 ,Qp//’q\’f
‘ Above - 1000 .OO 091 . 030 1000 -00 1.00 .00
B A1l ..9% .19 .89 .32 1.00 .00 1.00 .00
_Explicit Below .72 .4771.00 .00 .82 .1 1.00 .00
Event At 1.00 .00, 1.00 .00 1.00 .00 1.00 .00
Above .91  .30,1.00 .00 1.00 . .00 1.00 .00
A1l - .86 '.37 1.00 .00, .93 .26 1.00 .00
Attribute At 1.00 .00 1.00 .00 1.00 .00 1.00 .00
' Above .91 ° .30 1.00 .00 1.00 .00 .91 .30 ,
—AIX .82 .39 .93 .6 .93 .26 .89 .32
_Implicit Below .68 .51 1.00 .00 .55 .52 .91 ".30 . .
Goal .~ At .33 .52 1.00 .00 .67 .52 1.00 .00
", Above .55 .52 1.00 .00 .91 .30 1.00 .00
All -54 o51 1'00 .00 ) 071 on6 096‘ 019
. c. * E L / ’ 7 ’
Implicit Below .55 .52 - .55 .52 .46 = .52 .64 .51
Event At .67 .52 1.00 .00 .67 .52 1.00 .00
‘ - Above .73 .37 .64 .51 .82 .At  _.91° .30
A1l .68 .§3 - .68 .48 .68 .89 .82 .39
Implicit Below = .68 .51 .4 W”;Szk W13 L BT .36 st
Causal At 1.00 .00 .50 .55 .67 .52 .33 .52
7 "Kbove .91 .30 . . = . T3 AT
ALl .82 .39 . .51 .71 .46 .50 .51
, AN
P 4?




_23.60, p < .01}. Tﬁef'e wasra nargihal d'icfference for _the }A)la:nned',
'contra,st comparing attribute and goal inferences, with performance on
the former being somewhat suberior‘ (F(1,25) = 3.52, p < .07). Nbr

reliable differences were found between event and Qausal inferences.

_;ngggaggigaéz' Reaqihg'level'kaélfounéwtb'iﬁieiéét'éiéhifiéahtiiv"”" :
with question type (F(8,33) = 2.60, p < .02). The perfor?nance of

,,,chi,l,dnen;,gagq,&gﬁtgs level on items tes tinx comprehens:lon of

éttri‘bute and goal inferences appears responsible f’or this.
inte:raction.‘. For a r-easc:onrf not underStood, though one pbssibiy reiated
Nto/sanpling 'efror, children reading*_ét grade level butﬁerf‘ofmed ali
otheré on the 1d§ntification of premisé’ information supporting

attribute inferences. Their per‘tornaqchon'goa_l 1nferences,' -however,

declined sharply. A plausiple explanation is t;hat small sample size ’ .
may be rerspongib;e'Aror ;:l;is ”finding.r Apefrt frdm thé.‘..ni:era’cvi::lconI J,‘,J,’,St
_described, reading level did not interact reliably with any other
factor. R | b, .

The second step in this stage of the analysis in\Tved (‘
calculating the probability of subjeets not identifying the premise
inf‘ornationjhen a recognition item had been answered.incorrectly.

'Ihié . gauges. ,the,, axtent,,t&jhich,breakdbwn, in inferentialfprocessingwis, S S

rqlated' to an inability to identify relevant premise information. A

tally was made of all questions incorrectly answered in the text

present condition, ) but for which premise infomati‘onfhad been




accurately idéntified. As ‘can be seen from Table 6, the number of
easesbneeting these criteria are so few as to render meaningless the ’ .
results obtained when these figures are divided by the total number of

wrong answers for each type of 1nrerence.

-The nekt research question to be discussed is that assessing the ;

role of saliency of information tested. Could f% be that inferences

Llpson found to be more difficglt only appeared so becauae they were

w

based on infornation to which children paid littlerattention and
therefore had not‘processedldéeply? As may be recalled, protocols

wefe examined to determine if the propositiona,upon which each

_ -
recognition item was based had been nentioned in recall. If ‘they had,_

a—ﬁeiﬂ%—was4seePed———ihese—peiats—wepe—suaaed—£0p—aachgoigthegzugggggggggf

questions. The resulting figures were used as the dependent variables

in a 3(réad;ng level) x 6(question type) x B{passages) multivariate
analysis of variance. All neang/and standara deviations are reported
in Table 7. | (

1‘

\
A

- » \ , , ; ‘
Hﬁin_§11§2j34 No main Effect was found for reading level.

-

‘Bowever the analysis did reveal statistically reliable differencea for

t -

both passages (P(3,23) = 17. 76 }p < ..01) and question type (F(3&, 22)

38 12, p < .01). To;ﬁg;mpret the results of the analysis of

—_—
o~ variaqce, univaria;g F—testS‘were applied a posteriori. Significaptly
N | o -

ra
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Taele 6: v 7
Probability of Correctly Idehtif&inéuPrenise Information k
when Recognition Item is Apswered Incorrectly e -
» Eskimo - Hew Guinea Yenue-Flytrap" Vikings ‘  -
Questions ’ A B.C A B C A B C A B C j' o

' I§p1.§ttr1bute”16”i§ 8% 1 2 .50 5 6 .83 3 5 .60

| Impl. Goal . ] 2 21.00 1 11.00 1 11.00
Impl. Event 2 5 .40 6 13 e§54WW3;e44;i,21:fiaef;gj:rag:::::::;:;:::::
Inpl. Causalute 9 11 .82 2 10 .20 3 8 .38 5 15 .33

Z the number of instances when a question was
answered incorrectly but the premise information
~was accurately identified. :

b
[

the number of times the question was answered
incnncectIV-,’

-
"

.

C = probablilty of eorrectly identifying premise ; .
information when recognition item is. answered -
incorrectly. =~ o -

)




Table 7

The Mean Percentages of Times Recall Contained Premise Information
as a Function of Reading Level, Question Type and Passages-
- . , ,

-~ 3 .

\‘”“/% Eskimo  New Guinea Venus Flytrap Vikings
Read - - ’
Questions ‘Legerc : |
S 7™ x sp. X sD. X SD. X S.D.
‘ _ K 'gxplicit' BGIW ’.070 W00 2T 2.y A .61(*.51 Y Y- B oo
- Attribhte At CLIT WM 67 52 6T .52 .83 .41
Above = = .18 41 .55 .52 .64 51 .64 - .51 } o
ALl .11 .32 .86 .51 .64 .89 .61 .50

82 a1 .36 .51

Explicit Below .82 .41 " .09 .30

\ Event At .17 .41 .00 .00 1.00 .00 .83 .41 .
A T Above. .6‘1 051 091 030 073 oh? -6& -.51 h}
A11 . .61 .50 .07 .26 .82 .39 .57 . .50
Implicit Below .73 .A7 .64 .51 1.00 .00 .73 .AT
Attribute At .33°7 .52 1.00 .00 1.00 .00 1.00 .00
- Above .68 .51 .73 .47 1.00 .00 .91 .30
A1l .61 .5 .75 .44 1.00 .00 .86 .36
P .
Implicit  .Below 2T BT .27 .47 .09 .30 .46 .52
Goal At .67 .52 .67 .52, .83 . .52 .67 .52 . . __
. ) Above ’ 355 -52 o&h 051 '%, 052 073 * oh? R )
A1l .86 .51 .50 .51 "T29 .66 .50 .
. » Rz o~ ,
Implicit Below .36 .51 .09 .30 .68 .51 .27 .46
. Event At .50 .55 .00 .00 .50 .55 .50 .55
~° Above .27 AT .09 .30 .55 .52 M6 .52
A1l .36 ".89 .07 .26 .51 .50 .39 .50
Implicit Below .09 .30 .0 .00 .5 .52 .00 .00
Causal At = ,33 .52 .17 .41 . .50 .55 .17 .41 : .
Above . .36 ) -51 -00 .00 . -36 551 036 .51 -
- - - ~ * -* - - - L] .39 N




‘more premise propositions'were _recalled f'or'the ‘Esliimo ’pa's’sagé tlién’ ’
for New Guinea (F(1,25) - 10. 33. p< .01). Similarly the number of
recalled premise propositions for Venus Flytrap exceeded ‘that of T
Vikings (F(1 25) = 16. 311, p < .01) Finally, the number of premise

propositions recalled. for Flytrap plus Vikings was greater than that

v for Eskimos plus New Guinea (F(1,25) = 2n~,~58,——p <,_.,.01.)., B
- N . //’—\

-.Regarding the main effect of question type, it was discovered

¥

R . H . - -
that more prenise propositions were recall’ed t’or/g explicit than

| implicit items (P(1,25) = 13 98, p < .01) and for afttribute and goal

' inferences that event and causal (F(1,25) = 22 62, rl < .01).- It was
also do-ted that prenise propositions were recalled ore f‘requently for
attribute than goal inferences (F(1, 25) 156. 95),/p < .01), though no

i significant differences were. detected for .the number of premise_

m Apart from the marginally reliable interaction
with passages (F(6 _56) = 1. 89, p < .01), for which the group reading
at grade level. is once again responsible, no other factors were f‘ound
to interact with reading level. Interactions’ were- discovered among
passages and type of information (F(3, 23) = 11'59, p < .01) and

*'passages and level or inference question (F(g 17) = 6 70, p < 01)

5 A8 can be seen from Figure 1, the interactions are complicated and

difficnlt to explain. A general discussion regarding these findings

— -

1s included in Chapter Five. ’
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ES];jms‘ " Guinea Flytrap Vikings

{

Flgure 1- Interaction between questio: type and passages'

5 on the recall of premise prop051t10ns

\.‘
Explicit Attribute —m8¥— - .
Explicit Event _——_——
Implicit Attribute . __.
Implicit Goal « e e o
Implicit Event e

Implicit Causal  xxvxxx.

» —




Also examined was the role recall of premise information played:

in answering recognitio_n items that “call for inferences. The fir'st'»

question asked was whether readers had to recall the premise

information in order to answer a recognition item correctl'y. The

© average likelihood of a reader correctly answering an inference-based

recognition item without recalling premise information was .51.

' is indicative of chance-level performance for two-choice recognition

?'???‘l?f, The answer to the queetion noted above, tberefore, is no.

mis

There is a pattern, hoyever, in _t_he likelihood of inferences being

correctly recogniZed when premise information is not recalled. This
pattern reflects the increasing order of theoretical difficulty .
hypothesized by Frederikeen in hie taxonom of' text based inferencee.

Heans were .16 for attribute inferences, .52 for.g‘oal inferences, .59

_recalling the premises un’derlying this type of inference.

far event inferences,

-

compared to: chanee-level performance,

and .76 for causal inferences (Table 8). When

it is statistically unlikely

‘(p-'< .05) that recognition of an event inference did not depend fon

A‘ second
question, do readers'who recall—'preaiee 'in'f‘orn;ation ‘then answer ‘the
inference-based recognition items incorrectly, is respond‘ed to

poaitively.‘ It must be noted though that the likelihoods here show

- wide variance .across itens and passages and are ‘based on few cases,

therefore, are not atable and merit very cautious

The data,

interpretation. Al‘hevoverall likelihood of in_correctly answering an

. inference-based recognition item given recall of ;prem-i:sef information -\ir

| | | | - - | u
N




_ The-Probability

Table 8

of Correctly Answering the Recognition Item
When the Premise Information Was Not Recalled

T Oh
O

Implicit ' ' > o : 3 ‘ :
‘Question Eskimo New Guinea Venus Flytrap Vikings ‘Mean
B o ~ , ,
Attribute .22 25 0 L L000 1T e Y6 S
. Goal .54 .50 0 .33 .52
Event .56 .87 .35 .58 .59
~ Causal .76 Ry s T .76
’Qean .52 -6u .'“} B '. -nﬁ- . ¢51
- )
r \1 | ,v B _
-
- '1
i LY




- | . - 6T,

was .35§ reliably different from chanee—levei perfohmence (p'<>.O5).f
Further enal}sis is not waf:anted~given the eharaeterist;cs of the
data just mentioned. . | |

- Overall there are seﬁe differenees iq neaders‘ aSIiities to;}

'couprehepd" text (measured by recognizing valid inferences) as a

"In this study three different neasures of comprehension were'
employed; recall of infor-ation following the reading of a text (Table

”9); the ability to ansver queetions‘about inrornation explieitly.

present in text, and the ability to answeé‘huestions that call for

""""""1nrereuces‘based‘Uu‘premise*tnfurnattvn‘exptfﬁ fiy*presented‘tnga.
text. To expiore>the relation aﬁong these'three different definitions

+ of coﬁbﬁeheheioh,‘eorrelatiohs'ﬁere eoeeuted anohg'reaaers'\eeofee;on:7
‘one, each iypeaor recognition item sunned over the four passages;etwe,,
fecall.of propoéitiens from eaoh passege; and three, correctli» :
anéwered recognition itene‘sunnee over the six items within each
passage (Table 10). —

Couperisone across the defipitions of conprehension showed strong

,discrilinant validity; The nedian correlation among seores on the six

- T A

types of items and the nu;ber bf'prOpositions recalled form each

E passage was .11 (r = -.0% te .33), For correlations among the six

o~

* . . ’ ) t
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Table 9
Average Hunbér of.Propositions'Reéalled Expressed as a Percentage
| i Eskimo ‘New Guinea Flyf.r‘ab Vikings
'~ Reading Level ' f - . ) o .

e X p. X .SD. X SD. X S.D,
‘Below .26 .12 .15 .08. .22 .03 .21 .09

) o .36 .07 .29 .12 .28 .08 .28 .12

- "~ move 3148 31 .20 .30 a3 T30 a7
o 30 . ‘.21‘: 16 .26 .10 .26 .13

i




69.

 ‘oBenen,

!
~
Is
.oowduaam Jnod oyl go»v voaa:m wne ﬂ :oﬂuﬁuwooom Jo oaha :oum U0 S9J00g.
. . 7 '
|

X

,

.j

d Yoey wodj suojjysod

0L °o1qel

Odd Jo TT®OBY

.m;ouuox Suowmy r:oa BIOUJ0)

« M .mwcaxa>‘u‘>, fdeay d1g ms=o> =d {gauTny MeN 73 ~fomtney = 3
S AR : s *TesnE0 3TOFTAWF = gb !3juea H 3TOTTdWT = Gb
{Te08 JTOTTAWF (= ) !{e3nqriije JTOTTAWF = €9  {queAe 3TOTTAX® = 2d - {83NQTJII® JTOTIAXe = |}
, ) : | ‘ . A
oL S ] | d TTwoey
£9° 09° SR | b  yoryyeodody
e9" 29 ogr. [ o J E | 3 Teuoridodadd
61" Li*= Gl*= co.- m : | une *eend 3
O—.o @Mo mNo OO. FO._I . m gﬁ A - | 5a1m
£1°) L2* n* 02t 61 F_. o ” . ung ‘eend g 9XeL
02*| G2 1€ hL* Li*- g,.- €0~ | e ‘send F o
| o 61L°~ m.. €1 o2* A |
oL: : bL°= 9€* g2° €ELY- OL* L 4 TTe08y
£9° 09° _ 9L~ 62° Lh° . 2€7 €9° 09" . D uoT3teodoy
€9* 29° 09 20°- 9o® o02* tit 29° 29° o09° a Te30]
: : R , . B h
€0°~ S2° SlL° 90° Ok* 92* OL* 627 EO0°- G2° SI° 90° Ho |
g2°| 60 92* Bi* LL° GE° 96 207~ g2* 90" 92° gL g2~ na
9L*| EL* hE* "2L* 2n* LE* G&8* 21T 9L* E€L° #E* 2L |0E* Gn* hd
g0°~ L0* l2* £0° Gl 12° 90°- §EY #0°- LO° 82" HO* Si* L= 90° | ED
b0* Ex™ 6L° Lb* 4L .62° 1§ 02T 10° En* 6L L° 02* 20° l2° ho'~ b
op.,wmm. 9i* (01" 8L bOt= #9* 217 91° gE* 9L* OL* €0 GE* EL° £2°~ 09° b
Ad 9> A4 9 d K 4 9 9| g e m & 2 b
TTeoBY’ U0ty Tsododd: SuOTysONY 1TE00Y UOT4Tsodoud W -
Hccoﬁasoaonm 7unoanoz , 18301 . ,
eSesgey saum nﬂfuﬂ: aauun XJS 9Y3 JOAo peummng swWeqr coﬁawcwooox peaemsuy hauomnvoo ue




SR S — Q; —
. L A N A . : ?6. 7 . _
types of recognitiqn items and scores on the recognition task for each o
passage, ‘the median correlation was .24 (r = -.02 to .64). These are .
, low de'sﬁite' beihgjaii;-}ﬁhole correlations. The median correlation

| i\ ‘between recall of passages and” scores on the 6-item recoghitién tesf.s,

4 was .16 (r.= -.19 to .41). o

- [ - . - ~ . —_ e - - - - PR -
PP -
- B
.
- -
b
—
-
<
<
b —
- i — -
@
¥
r
- z o
s
‘ B
= r
i
S\_’
3
" -
A
A 4
s
'3
&® oo




e, - : —f : + ( e - = - - B ~
B " - ) . o ! E 0 ) ” .
S - . ’ ' - \ - " // - o ‘. _ ‘ 12

CHAPTER FIVE

.o

,‘7 e

‘rha first purpose of this study was to determine the E

replicability ot Lipson's results. "As Lipson found, and as woul‘d be

T e expogted rrou pr@vious Peseart?h*'tuv*e*stfgatrng*difrerénce*s*bétwe -

implicit and exp‘ ieit cosbrehensien, children fared better on expl:lcit
> p L
;‘ ' than mplic%l’ms. As well, ‘the curreq{: data confirmed'l.ipson‘s—

goal inferences: These findings held even with the -
includy (skilled readers. Egblusfon of this group'onf readers from
Lipson's study had led to uncertainty regarding the generalizability

of her results agross all levels of Teading ability. The .question’

~_arose of whether event and causai inferences were difficult for all

-

. -

readers, or whether this effect was confined to l,e,s,gf;,skill,ed,feader:s,, - _
who are known to 'have greater difficulty with inferential processing -

of written discourse (Oakhill, 198%; vailer, 1976). .

nq'l_

; . \fijving confirned that Lipson's resqlts were more generalizable
than the original study night suggest; the next question asked was

vhethpr her f:gndings couldv be relatsd to the ef'fect of memory. Could

it be that the diff iéﬁt?’éﬁéb’\iﬁt"eﬁfed - on some :ﬂ;:'efﬁ”iéﬁ associated

inference? If this were so, having the text available during question.

j - S A
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It was found, however, that text availability had little impact -on
| berfomance, and, . in fact,' was deleterious 1n some cases. Thisv"leads.;
to the conclusion that 'megorf is not responsible for diffeseooes in .

performance on items ‘testing expl‘icit‘ and ‘implioit comprehEnsién, nor |

__for those found to exist among the four types of inferences. _These

- f indings were expected and are’ consistent with those of Oakhill (19818)'7‘ o
who also inve-etigated children's response to expllicit and implicit

_questions in'a text-absent and text-present condition. She aiso

concluded that memory could not be held aocountable for inferenoing .
difficulties at this age level. The current work not on1y~
substantiates Oakhill's fihdi_ngs,, but also lextends them from the

narrative genre to expositozy text. | | |

- _ o Having found that some inferences were more. difficult than others " e

and that memory could not explain this dit‘ficulty, consideration was

. given to- the third question posed. Conld Lipson's results be

| associated with the saliency of information tested? Could it be that | .

- attribute items, for instance, were found easier because the .

| infornation they focu,sed on was uore impor'tant to the reader than the ,b
infornatiop focused on by another t\pe of question? It was assumed

- that the infornation salient to readers V\ild appear in recall.

\

protmolL,,, Thus. prctocols were axamined to. detemdhe if the premise o

\ - -

- \inrornation for some questions was recalled nor-e often than\\that for .

other questliors? Indeed, ‘the types of questions t’o»d/easier\ﬂ:o
. v S . 1 l oo : . \
recognize were 'thlise for. which the premise propositions were most

.

-
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often recalled. On average, hoﬁerer, failure to ca-ii pr’emi'se’

»

propositions did not predict performance on recognition items. A~

not to answer an inference-based r’ecdgnition item, although this was

leas prﬁohable for attribute inferences than it was for the other

- reader who did not recall premise information was just as likely as

- three._ Chance le'v"e'l performance was revealed for 'g’da’l, event and e

causal inferences. The conclusion to be drawn is that saliency of

information tested, as defined by content embedded in recall '

protocois, doee not explain differential performance on .inf‘erence

types.

-

To this point, then, three conclusions have  been drawn. One,
Lipson's findings ,that implicit information is more difficult to

proceas than explicit information and that of the four types of

: mpitciﬁnfomatiortested—event—and—cmal—inferencerarrmore

taxonomy which specifies the size of semantic unit operated upon in

difficult than attribute and goal inf‘erences have been replicated.
Two, neither memory for premises nor, three, saliency of information
tested accounts for differential performance. . The question then is,
how are these dikferences'to be explained? 1In searohinvg for an

ansﬁer; reference was made to Frederiksen's theoretical work on

inferencing, Specifically, attention was focused on that part of the

generating each type of i-nference. Table 2 in Chapter Tuo reveale

-

. that the size of the eenantic"unit variee' for each type of inference

examnined in this' study. Thoae inferences found to be more easily

- . S .

—
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recognized are those constructed: 'frem‘ the smaller semantic units and :

&

those found to be more dif‘f‘ibcult, from the larger, more inclusive

erences are generated and recognized needs to be tested directly.

units. Whether size of semantic unit predicts the ease with which- -~ . .

Stuﬁ*: employing latency t'imes, for instance, may give‘some

indication r-egarding the depth of proeessing required to construct. . .

differe&;ypes of inferences. 1In s,uch studies, if.the hypothesis

L

that larger mantic units are more difficult t—o use in making

inferences,' th\e\n latencies on the time taken to. generate such

AN
inferences should be\a function of the size of the u_nit. The beuet‘it

of such investigatﬁ\ns would be in thei§ ability to provide |
explanatory rather than sinkply descriptiveéjata. They may shed 1ight -

on _ghx_certain inferences\ere more difficult rather than simply

L2

- infomation could be ident_ified. Pnemise\ inforuation for explicit :

anwtmnmwg@mt. -

This study also sheds light on another question, -namely the point.

-at which inferential processing breaks down for items that are more -

difficult. To_address this question, the inferential process can be

divided into two components: identivf‘fr\ing’premise information and

constructing the—inference from related ideas in the text. The data

bearing oe these 'proceésses would. providé information regarding the

. relationship between qnestion type and the ease with which prenise

R \

e;estions was identified ner"e readily than that for impl;loit

questions. This is not surprising. It can &Je explained on the basis

®

§ - -z

..
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of perceptual matchiﬁg ~= that 1s’to'say, words éppear;ngwggfﬁéewir
eo;rect alﬁernative are idenpiéalito tyose embedded in ;he paééage and
the two aie simply matched. What is more intergéting is that oﬁcg,ﬂ
again students’ performanée on'aftgibuté and~gda1 ;nfehenoes wéé

superior to that on event and causal inferences. Premise‘information’

 for the former was correctly identified more often than for the -
latter. Given that premiééjihfdiﬁiiion for event and»causél items was

more difficult to identify, it is not surprising that students fared

- ”'7“7'1.78"878"'78‘Hf0h7 recognition items based on these premises. If the

+ ~

premises cduid not be Idéntifie& as the .information necessary pq

generate thé inferénce¥)the}e is ;ittlé reason to expect thét this

infbfmation wouid~be processed inferentially. | : ) : .
vThese fipdiugs ang important because1they_aall 1ntp qugsFion”

‘ ~ Lipson's interpretations. To explain why children experienced

-

:greater‘difficulty:with inferénces‘in genefal, and event and Causal
’inferqnpesrin particular,lLipson argued,ﬁhatrreadepsrweperatien@ingftoﬂf7 S
theAsurrace'structure of text at the expense of inférential
comprehension. iet the preﬁisé,identiflcation task 1n;my‘study
revggled differing degfees of diffiéﬁlty in'identifyihg surface
structure information needed to ﬁ;oduce the téngeted ;nferénces; Tﬁis\

finding would suggest that Lipson'é explanation is insufficient.

‘While it may account for differences between explicit and implicit| ]

inrorgétion, it leaves uhexblained the difreﬁenees among inference

types. Why, for instance, is the surface structure information needed




to eonstruct attribute and goal inferences more readily reoognized '
s than that for evept’ and causal inferences?
Lipson's explanation' that t’ailure to recognize inference :ltems

was a result of readers attending to the surface structure of text waa

e ST drawn f*rom TuTvrng’"a’nd”rhomson's (T973) nGtIDtT of' '*encodtng

specificity". ~ She explaine that

a——

what takes place at encoding is what predicts;
' Ifthe cues at retrievaldo
not match the conception ‘that was formed at encoding,
then retrieval will fail. Therefore, if a reader does
not generate inferences while reading, inference
statements will not be effective retrieval cues at
postteeting. (Lipson, 1982, p. 256) v

5

L

Lipson argued that those items that were more difficult did not-serve ‘
n)r,:_“

- as viable retrieval cues.: As mentioned in Chapter Two, this reaaoning

suggests that inferences are-generated only at the time of encoding.
This notion is not suppcrted by my study. In recall' protocclsw,i'ﬂthe; o
inferences used as recognition items were. rarely included. This mighti’

- -

be explained by the notion of production deficiency such that .
inferences were constructed but simply not repcr.ted. If this were the, -
- case, however, it would seen reasonable to expect the targeted‘

infe_rences ‘to be embedded in protocols*nore often than they were. On

the basis of this infoérmation it was hypothesized ’tha'riﬁterepc_gsjiitst*%;,

plausible by previous research (Freedle & Hale, 1979; Kintsch, 1974).

The inadequacy of encoding -&peeifiei_tyr as e%&mmf—i




_ encoding.

. interpreting ‘the present data has thus been demonstrated-on two

cou'nts. ' One, ‘it does not ‘explain' why there would be .discrepant
*pertormance among inf‘erences. 7T‘vo, 1t fails to consider: the’

possibility that inferences can be constructed at times othér than

\

The premise identification task not only called into question the

explanatory power of encoding specif‘icity. Ital'so focused attention

on_ the need for caution when using a’levels of processing argument to

P

‘

predict performance: on different types of inrerenceo. A levels of

processing argument suggests that because event and causal inferencee

.

are "deeper'..' and therefore more difficult to generate, they would -

demand greater cognitive processing ef‘f‘ort. In turn, this extra ‘

proceseing would increase the likelihood of their being retained ina

nenory, thereby f'acilita‘ti-ng recognition. However, this line of

reasoning was not supported by the results. To explain this

situation, it was reasoned that for the more difficult inf‘erences to

be generated, it wouéi be necessary to first pr‘ocess the premise

int‘ornation upon ‘which the ‘inferencesr are based. The data reported

above would suggest that this was not/ happening because seldom was the

_information needed to construct the inference mentioned in recall. g
'l'hus, a levels of prooessing argunent is/ insufficient to explain _the

~ data. The predictive value of this line ot‘ reasoning will have merit

only when the textual content triggers extra ‘processing required to

generate the inference. In this study, the premise information did




" not satisfy this criteria.  The Que'stion isy why"nbt? '

For levels of processing to explain performance, overall

comprehension of the passage must depend upon generating the S

theoretically»more difficult inference. If a reader's comyrehension

- ’ is not Jeopardized by ‘failures to construct such int‘erences, it would )

’seemfunreas_onable‘ ’tc assume that "e_xtra* c'ogni’tive effort "'requiredeould e

tnecessarily be applied. What is being referred to here is the

centrality of the inf‘ormation tgs't%d. The question, simply stated is

how ;hmp_q_n_t_an_t_was the information interrogated? « For instance, does

~ understanding of other inrormation in the passage rely on generating.

. 'the targeted inference? In 'studies ‘Using narrative material it has_'

been f'ound that only those inferences relevant to the progress of the

story are made -~ relevant inferences being those which l necessary

’V—MWW—MMWWﬂHHJMﬂO—H&eji

197(9‘ Warren, Nicholas, & Trabasso, 1979). In reviewing the event and

- causal \itemﬁs constructed by Lipson, Ait appears that general

understanding of the passage would not be impaired by fadlure to

. ’ : . * . . o .
generate event and causal inferences as the gist of the passage did

not depend on theipr construction. A more stringent ,ivay t§ examine the

pcssible_ defects of ce_ntrality- would be to enal'yze the hierarchiéal

. structure of the text using a system such as that develcped by Meyer

-

Nd

(1975). 'There are those who believe that factors"sucﬂi as centrelity'l

may turn ou't. tob be more impcrtant deterniners of perfornance-than,_

‘ traditional predictors such as high or low ‘or'der questions (Johnston, ’
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1983). 'Centrality of information was not controlled in this study and -
'it‘may“have had an effect on children's performance.' Research is
" needed .to clarify the effect_of lower order questions directed at -

important information and higher order‘questions’directed at

unimportant information (Hixson, 198&)‘

i_

There is another purpose to ﬁhich the data from thiS»study can be

'ﬁapﬁilé&.- It is to analyze the relationship between different measures

of comprehension. “This study used three methods of assdsSing

comprehension. recall of information following the reading of text,

'the ‘ability to answer questions about informaticn explicitly presented

zin<text' and the ability to answer questions that call for inrerences.

used to assesa'it. Passage recall, for instance, is a typical measure

“of eonpreheneion. In this study, it did not correlate with

recognition itens teeting,explioit'and 1mplicitvcompreheneion. One
reason for this nay be‘that information teeted ty'the recognition
iteas was not considered pa;ticnlarly salient by the readers and
thererore they‘did npt include it in their recall protocols. The data

support this speculation. Horeover, readers did not have to recall

0verall*ltheldatalanggeatlthatlcomprehensionlyarieeluithlthelmethod

prenise infornation/in order to answer. a reccgnition item correctly.

Theso findings suggest that neasuring comprehension by difrerent

methods yields different findinge about how well readers comprehend.

-

———
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This fact must be taken intov consideration when comparing results
across studies.

. Related to the issue of assessing conprehén'sion and the need for

caution when comparing results across studies is the issue of the

’:*interactions between passages amr types of inf‘erenee ”*Thougtrt:tpson;
considered a11 recognition items of a particular type to be assessing ﬁ
the ‘same ability, these same questions were often the sourc_e of
sigatftewt ~yariance—across— pa-ssage 8+ %&&reﬂm&h&eﬁej

Y

differences would require nempirical investigation, however threev‘
possibilities are p‘re‘sented. One, Lipson commented that the location |
of target inferences had ‘been controlled. Hduever, the - results of the
premise identification task would suggest that this critebion had not

been satisfied, because in many instances, premise information for the )

‘same- type of question was drawn from different locations in text. It
1s important to realize that "indicating the part of a text from which
a question was derived is ng_t the same as’ speciffying which parts of
lth\e_ text are pertinent to answering 1t;7 (Lucas &'McConkie, 1980, p
134). Whether the ‘1ocationa1 discrepancies’ot premise‘infoi'mation
account for interactions between passages and question type uould need

~

” to be tested directly.

1 B o
Tuo, ‘as” nrentioned inThapt}er Two,'*some qlrestfonstestecrfﬁ*iw
—Mmmﬁwﬁwﬂi%ﬁiﬁmﬂa%%wm%
notions. In a porti‘on of Lipson's 'study- not replicated bexje,h she
discovered that children often ciin;gto faulty prior knowledge even .. o

Y




when textual contentrcontradicts its validity. This eould produce
1nteractions of passage by type of inference as a result ofydifferentv'
passages tapping differing degrees:nf prior'knowledge. : . .

[

. Three, an analysis of the incorrect options in each recognition

e ‘pair raises the question of whether different cognitive operations are
required for readers to determine their inappropriateness. For.

N example,-some options were directly contradicted by informationvin the ‘
—— co 'ngffmffoﬁf—iﬁﬂmﬁffﬁé ‘explicit attribute item —

designedifor'the:Eskimo passage. The text explicitly states that sled

~'dogs are strong and smart. This directly contradicts the information
contained in the incorrect alternative which purports that sled dogs
are strong, but not very smirt.,'In other‘cases,‘the incorrect option

appears simply less plausible. ‘The explicit°event‘iten constructed' .

ror the New Guinea passage demonstrates this. point. The text'informs'
the reader that the people of New Guinea still live as people did a = _
thousand years ago. This information would render implausible the
~incorrect aiternative which suggest that tractors are used to grow
~eorn, Uhetherlthesehfactors have_affected the current research is j
'unkndvn. .Theygare;nentioned'here for teo reasonsﬁ'one,,zs direction
| 'for further research, and two;, to demehstrate possible confounds that

5
=

. may affeet the validity Of the results reported bere. e ¢
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The above discussion yields inf‘ormation that has impvortant 7
‘instructional implications. First, it is important to realize that

not all questions designed to ‘test the oomprehension of implioit \

e ﬂ%"mf ff—finformation are- similaxg—fAs%ipson has- demonstrated, certain types
. | -' inferences are more diif’icult to process than others. Items designed o
to test comprehension of an unstated goal are answered more readily .
o feffehan%m&w%&e;mfmdk@m% 1
relationship. This point sh'ouvld‘ be remembered-when designing items
- for evaluative purposes. If heterogeneity of inf'erence types 'is not
' recognized, student strengths and wezknesses may be misdiagnosed.

Second, even when the heterogeneity of‘ inrerence types '1s taken into

tonsideration, there is still need for caution in developing test

. items. Support for this comment is garnered from the discussion
regar\ding the different types’ of inoorrect ”options? qun‘,j, in
recognit‘ion items. If questions are Vnot carefully constructed the
cognitive demands of one nay differ from those of another, even"within_
inference types, thus Jeopardizing accurate diagnosis. The third
point relates to the finding that grade three children lrad greater
difficulty identif‘ying premise Tinformation for some inferences than

’{'\,—

others. - This- Yeadsto 'ftneffsegges—tion; that fin—r—remedi—atingrfrpoor—r%— B

+

process the reader encounters difficulty. ‘Sinoe comprehension |

involves a complex of mental pmeesses,; if comprehension is impaired,

- . N
K | ‘

L
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any or a number of factors could be responsible. ’;'n' bl'anzii‘}lg%
«

* instruction then it 18 important to proceed by first 1denf;1fy1ng which

of t\:ae factors constitutee the weak link and then developing

. teeehing strategies designed to remediate that weaknees.- Consider thel

diffieulj jrade three ch:l.ldren experlienced in identif‘ying premise.

information for event and causal inferences. In this case. it “would be""""” o

'

worthwhile to sengitize students ‘t“o the SOurces of 'intjormation

aveilable in tex’c (Baphael, 1982). )

- From an 1netr\;10tlonal' 'point, of view, it'is interesting to note
i : . -

that less e-killed readers, who r‘espond to 1nf'e,ren'tial tasks least

‘well,' ar’e.thoee vho receive the leas.t opportunity to practice. t.hese

i

ekills (Durkin, 1978-79). Explicit questions are asked of them more

frequently than are questions that assess implicit comprehension. As

well, material written to satisfy rea‘dability criteria'f.or "these'

students also fails to prov;lde an opportunity for- practice in

generating inferences. "In order to simplify text, relatlonal

informat:{._on and conneetives are often evoided - simple eentences -are -

used instead of compound or complex sentences (Hershall, ‘1‘981).
'Unfor‘t‘unately "if students find the eomprehens:lon' of ‘groups of t:rords
difricult when the connective is absent, they are faced with the

greatest percentage of them at the lowest grade level" (Robertson.

1968, p. 397). Children are best at answering the type of question

most often asked of them (Hansen, 1981). ~Thus it is not:‘ surprieing

that less skilled readers renain poorer at answering inference




questions:

Given the ’importahce of inferences to comprehension and the

growing awareness of how little time is actually devoted to teaching

comprebeﬁ’sion of implicitly stated material '(D\"xrry & Ho,Intjrre. in

press), greater emphasis must be- placed on teaehing reading

relationships between gr-oups of'

: e'om‘prehension skiltls ( Pearson,j 1984). '-*This"is espee:I;alZI.-:,"-';!.mport:ant:““'‘,'w

{

for the unskilled reader who is less i'nylf:ed' to generate

This study has revealed thu;t

the less skilled comprehender's problem does appear to

be one of degree, Pather than an absolute inability:

" * they gan make inferences so it is reasonable to suppose

- that they would be able to make greater use of such

processing ‘if they were more aware of its value.
(Oakhilly 1984, p. 36)

and if they were to receive instruction directed to the specific’

skills found wanting. In assessing those skills it is @!99?759“?, to .

know -exactly what it is we are asking the reader to do. As has been

' illustrated here, inferencing cannot' be eharacterized as a unitary _

~ skill. This point must be remembered. and ref‘lected in the design or'

o o @%"
instruction, assessment and remediation. - 7 -
This point must also'be remembered when designi;ng reseench

studies." Anderson { 1972) has" eriticized reading research on- theJoasir

of the experinental task to allow inter-study coaparisons. is vas

. . S X a
- ” L4 - N . i
: e
.

U




4 made clear 1n Chapter Two re are a number of ways ot’ charaeterizing ‘

1nrereneesf— Flood (1981) suggests that ror the purpoaea of readi

research it may not be necess=ary to have a standard def'init.ion ot‘

inferences. However, both he and Anderson, do insist that it is

S S aeeessary for- any reaéiag qoaprehensiomstudy investigattng?in%epenee&f—A*

to include a clear deseription ot‘ the type of 1nference under

- e

~

_1nvestigation. Future research on inferential processing should

e rize.@ﬁlae;r&m;s;mmeada&mmfﬂ—w e S e S
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_ ‘APPE@&X; e
This appendix contains the passages and recognition items used in -
A el v = !
this study. They were developed by Marjorie Lipson, who ik:invdly'r
‘permitted their use in the current research: Recognition items are - -
R , o - -
listed in the same order, namely, explicit attribute, eiplicit; event,
_ implicit attribute, implicit goal, implicit event, and implicit
causai. In each instance, the correct ‘alternative éppea.rs first.. -
T




?éipleecallgd Eskimos live in the Far North. Winters in the Far

‘North are long and very cold. It is difficult to stay alive. People

 could dié because they have o food or because of the cold. Eskimos

4

“have to 1ive together and share whatever they have with their friends. .

Hany,Eskiios hunt for their food. Sometimes they.-ugt/tiavel a

‘long way. When the Eskimos stop, they build a house of snow. This

sniow house Is called an igloo:  THey Live ﬁ*”fé’far*fﬁﬁifﬁ%m they —

* move on’to hunt for more food and build new igloos‘when they stop.

s

Eskimos trigel on sleds pulled by dogs. These dogs are strong

.and smart. Sleds and dogs are‘bette; to use than £bicycles in

mo famllies live in
- :

tents. They spend "time outdoors getting the meat

the Par North. When the summer comes, most Eski

| furs they will

. I B ] /
need in the winter. Today many things are changing for the Eskimos.

o Many live in towns and cities. They buy their food in stores.

3

Fr




. Rr-‘ 7» - . EII - - 'Q' . 7' ";' ’7' - - "’t

1.- Sled dogs are strong and smart.
;;Sled;dogs.are strong, but not very smart.

; Bskiloa lives in tents in the sumzer.

T ‘Eskimos live in tentS'whan they go hunting.’
i T ‘3. In the summer it is warw in the Far North.

It is always coid in tha Far Horth.

S ,rfjﬂif,ﬂ ——— SR e T
= 4. Eskimos often travel long distances to find food.
R S Eskinos orten travel long distances to see friends.

.S Eakinos build many 1gloosveach year.
Eskimos build only one igloo each Year.

6. Eskilos live together beeause it is dangerous to live

- alone.
Eskilos live together ecause tbey like to live with
: their friends. \Eh\w\,
;{.f' ‘ N i :\‘




‘kinds of amall insects. |

‘The Ventis Flytrap is a big plant. This plant is different. It

can eat animals. The"plan‘tsare' called

traps but they catch many

Plants do not have tongues,

 leaves on' the Venus Flytrap have/very small hairs on tlenm. When the

 hairs are -t%ﬁhe leaf ,

5

2

olds in rt'x'é'lf.; The Venus Flytrap has

Gst of them do have leaves. The

éﬁééﬁ;@éiiﬁi sticky -leavés. "Insec"tfs'"i’iié" them. When an insect

 1ands on oné of the leaves, it moves around on the leaf and toqchés

- the hairs._a The leaf closes very quickly. Long boibts on each .sAida :

of the leaf lgek together. The fly is trapped inside. Then the

‘Plytrap 'eats‘it'. The Flytrap opens up again ready tg ea\tc_h anotheb_

r .

insect. When you give hamburger to the Venus Flytrap, it will do the

same thing‘;'

* These plantsliive in places where the 5011 is not good. It does

not have the thingé»th‘at-the plénts 'need i.o grow. Insects and ot.hqr

»

animals give the Flytrap the things it needs.




' T 3
R ::*, ) 7 ‘; ft;“‘;;, ‘
L. The Venus Flytrap is a plant. o : o
The Yenus ?’ytrap 13 an animal. '
R ,,,,2 o The Venus Flytp&pxatches flies witlxits 1eaves-,,,ﬁ;f,,,,,_%,,,,,vi'_
The Venus Flytrap catches flies with 1ts ‘tongue. . .
3. The Venus Flytrap is a ueat-eater. _ IR
,ﬂfffﬁgggihgglggnagt;ztngg:;gigjg;gpt,eahar;giw,,,”,;

R Fliea land on the, Venus Flytrap to eat the sticky
leaves. o P J
Flies 1and on the Yenus Flytrap to lay eggs .

5. The Venus Flytrap eats lianburger.

Ean

f ' ‘me Venus Flytrap eata only :lnsects. - 0 -
‘é“\Th;Venus -Flytrap\catchea'flies bec'a,iiae the soil R -
do¥en’t give them ‘the things theg need. | - o
. o N
‘l'he ‘Yenus Flytrap catches rlies be«':au.'ser ﬂtes would eat
~ - N N -
- V\ g ‘



Many hundreds of years ago the pecple of Norway lived in small
groups. The vikingé were one of these groups. Thoy were strorig,

brave people who lived near the water. The land waa roeky. There was -

N not much _good : tamlandrthere.-f The Vikinga went-to the ;ea to earn-a
» liVing.
The men becane good ship builders. ‘l'hey built loug ships of

e T =T s T — - e - —

wood. Som of the ahips had pils, but they had men to row them too.

" Often the ships had carved ads on thea.

' The Vikings became good fiahermen. But later, »they v‘ere’ not
happy to be Just fishemen. They wanted riches. These Vikings became
pirapés. _ They attacked ships and robbed many people. |

f—iwwmmw

;ailed farther than anyone else. They sailed their ships to. now -
places ‘and- wrote down what they had seen. One group of Vikings came
to the land ot‘ America many, many years before Columbus went there.

. The Indians were not friemdily, so the Vikings went back to Norway.
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1. The Vikings were fishermen. ' - T
’ The Vikings were farmers. ,
- . - - - . ]

‘2. The Vikings built ships.

ST T The Vikings built farms.

3. The Vikings were cruel people. ~ |
~ The Vikings were mice people. = : g
L SO ,,,””#—W = ‘7 —V ﬁ mﬁfﬁﬂw _ Ehﬁrtﬂ?g&t_f —richess S — - e —i

The Vikings attacked ships to protect themselves.
5. The Vikings discovered America.
Columbus diseévered America.

6. The Vikings went to sea because they couldn’'t make a

~ ———

vliving at tarning.

The Vikings went to sea because they wanted to be

“fishermen. ] , , e




New Guinea is a large island in the Pacific Ocean. New Guinea
perLéaiive in tribes. Each tribe is veryvdirtéreht but all of them
decorate théir bodies. It is important to the people to do this, In °

_some tribgs there are peOple calledr'nud ‘men".- They cover themselves _*

‘with river mud and put on nasks made of mud. In other t}ibhs there .

' . —

are "wig men" who wear big haaddresaea made of hunan hair.

Hany people in New Guipeahsgill live as people did a thouaand

JRE -

years ago. They still use sticks to plant their corn and other orops.
" They grow most of their own food and make the things tbey neod.
Once a year tribes from all over the island come togethen for a

big fair. This fair is called a sing-sing. People bring their best

animals and farm crops to show to judges.— The judges decide which are

the winners. : . T - —
Then there is dancing and singing. ‘Ihe dancera and -singers" paint
- - their faces. They wear fur on their ears and headdressas with brigbt

features.
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1. 'Héw'éuima y nl‘}téar wigs Qadg ofﬂhuiaﬁ hair. . .
‘ i Héw Guinea gle: 7ear wigs nadekof feathers."’ sl
. 7 “'2. Paople of New Guinea plant corn with sticks. - - ]
. Peop;e of New Ouinea plani;. corn with tractors. — 7
3. Sing-sings are i,apby océgsiona. )
3. Tribesmen bring animals to fair to win prizes.
' Tribesmen bring animals “to, fair to sell them.
5. New Guinea people make a living by farming the land
Hew Guinea people make a 1iving by singing and dancing. V '
£

Tribeslen dress up beeausg they like to decorate

i 'thenglves. '

Tribesmen gre‘ss up because they want Judges to decide

the winners,
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Contained in this appendix is a description of the-preliminary .

study conducted to deternine the passage dependency of the recognition

iteg{ 7developed by Lipson.
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‘Lipson's eight passages.rEskimos, Venus Flytrap, The Vikin&s%}

A prelilinary study was conducted to detersine the passage 7,

”' ’
dependency of the recognition itens developed by Lipson. It was

<conducted approxinately six weeks prior to the experimental session ]

’and involved the same children who were to partici’pate in the study. ,

The ex‘perinenter read aloud ~each pair of recognition items f’or'each’ of - -
SRS SRS

'Dinosaurs, Insects, males, The People of New Guipea, and Toten Poles. .

Students did not read the passages prior to answering the questions.

Participants were instructed to listen and to mark which of ‘the two

sentences they considered correct. Should they be unable to decide .-
which of the sentences was corree‘"t",' they were advised to indicate
their uncertainty By placing a question mark in the appropriate. space. -

It was emphasized that this,response was preferable to guessing. For —

o

each passage, p‘resenvtation order of _the ii:ems was determined by

tossing a die. The arrangement of paired'stateaents was decided 'by
!lipping -a- coin. ' |
" Confidence intervals were calculated and revealed hn upper limit

of 21.5. Therefore, in the pre-test.ing condition, any ques»tion which

‘reoeived 22 or more correct responses was. considered inappropriate as

this indicated the ability to respond correctly did not depend upon:

e

<.

reading the passage. R )

In deterniaing wkich passages to i:nclude isrthe study, it uvas :

s £

decided to focus on the nmber of corrset responses to causal 1items.

This was done for the follouing reasons. 'l_'here was considsrable '




response variebility across passages and question t pe and thé‘

interactions would be difficult to ung;axel, Thererore. the degsion o

3

" was made to focus on one type of question. Causal inferoncgﬁwere

- chosen, 'I‘hey ‘were of‘ particular interest because. Lipson's research’

a

oo had- 1dentitied thmrasmore airrioult. — S ‘.} -

B

. ‘- For three of Lipson's eight p..ssages, the children's ability to

-

answer causal questions correctly reliably exceeded chance. ??ovr'.

e —;— %meswr&%tﬂ%ele&andfhmt&,ﬁtm—memm%s

selected by 24, 23, and 22 participants respeetively. On theyba‘sis of _ ‘

- r

these findings, these passages ‘were. eliminated. k

- v

Time constraints necessita‘ted deleting a fourth passage. -‘!‘ho .

preliminary study had shown that of the five renaining passages .

o co,nsi—dered aocep'table, Vhales confained content with which the'

children were most familiar. Thus, it too was eliminated. T
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~ APPENDIX C ,
P o &
Thia appendix 1ists examples of statements embedded in reca_l% '
protocols which were considered semantically equivalent to those
- B W-ia;gpgqggg in gi’g stimulus passages. In each case, the -recralléd'
‘information follows that which appeared in the text. N
* /
\ s e
-
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4. Today many t;hings_‘ar”e chan'g.iqg'.‘

But now these days they would ...

But most of the Eskimos now ...
Nowauayg. .e

2. They .!'mst sharé.i..

They have to share...
3. They buildnewigloos. - v“' :
Again they uake 131003, § -

: 13'. Then they move on and build new 131003. .
,[ .

The bu;ld new igloos vhereve-r: they go. R

+f

. p ) - ;
1. The singersjnd dancers p.ai‘ni their faces. )
,. The singers and dancers dress their faces uﬁ.
| 2. New Guinea people live in tribes.

In, Rew Guinea there's certain tribes.'

3.~ Tribes ... come together for a fair.r ]

7 They have a restival. I N o
3. People bring their best animals and farm crops to show :
to judges. 7
They bave something like ‘a contest. - T
N e e



5. Then there is singing and dancing.
Then they started to have a party;,
1) .

6. They cover themselves with mud. . ' _

They dress up with mud.

ORI

T+ J&dges decide the winner., - —

The Jnge sees wbo wins.,

8. They grow most of their own Food

S jﬁfmwpar “They have many crops. e
e ) .
Ye Flytr
/_,@ , | X
; 1. The Jeaf closes. o
Thelleaffrolls up.
. 2. Tba fly is trapped. T T v
Knd the bug that's inside there is helpless.
3. These plants live where the soil 13'not good.
. It lives - where the soil - barely any other plants
: grov. | | |
Ty, VInsectsrgnd other animals give the Fiyt;pp the things 
it needs. | |
: Thayﬂhive'tb'eat’bugﬁ'tﬁat”qo;g*on*it'oﬁ*thay*ﬁiilw*”ﬂ*' e
S die. . — .
-



They sailed thhir ships to new places.
They went to placeq that other people

been.

had

never

They became shipbﬁilders,

‘They built boats.

The Indians were not friendly.

ThE%Indians didn't 1like it.
They became fishermen.
. They went fishing.

N

&
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